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BIOLOGICAL TESTING INVOLVING HUMAN SUBJECTS
BY THE DEPARTMENT OF DEFENSE, 1977

TUESDAY, MARCH 8, 1977

U.S. SENATE,
SuBcomMITTEE ON HEALTH AND ScrENTIFIC RESEARCH
oF THE CoMmyrTree oN Humax REesources,
Washington, D.C.

The subcommittee met, pursuant to notice, at 10:07 a.m., in room
4232, Dirksen Senate Office Building, Senator Edward M. Kennedy
(chairman of the subcommittee), presiding.

Present : Senators Kennedy and Schweiker.

OPENING STATEMENT OF SENATOR KENNEDY

Senator Kex~epy. The Health Subcommittee will come to order.

In 1975 the Senate Health Subcommittee learned of serious deficien-
cies in the Defense Department’s efforts to protect the human subjects
of drug research. In 2 days of hearings, it was learned that consent
forms were largely inadequate, that human experimentation review
boards rarely met, that unwitting members of the civilian population
had been test subjects, and that the Food and Drug Administration
had inappropriately given up its responsibility for assuring that drug
test subjects were fully protected. Today, we will learn what has been
done in the ensuing 18 months to correct that situation.

We have also learned, for the first time, the extent of the Depart-
ment of Defense activities in biological warfare. We will focus pri-
marily on the biological warfare research program and the protection
of witting and unwitting subjects of that program.

Recent revelations of simulant, open-air testing in civilian areas
have alarmed many people. Their concern extends beyond the safety
or hazards presented by the test organisms, however it goes to the
heart of what a free society is all’about. Should a democratic people
cede to its Government the full responsibility of determining when
secret tests on unwitting subjeets are necessary to protect the Nation’s
security # How can public accountability be maintained when secrecy
is a legitimate and necessary component of research on human
subjects?

I intend to reintroduce legislation next week to extend the juris-
diction of the National Commission for the Protection of Human
Subjects of Biomedical and Behavioral Research to cover all Federal
departments and agencies. Similar legislation passed the Senate last
year by unanimous consent. It died in the House of Representatives.

(1)
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I believe the National Commission has earned the trust and respect
of the American people. It has issued recommendations on fetal re-
search and research on prisoners which has earned it the respect of
scientists and laymen alike. I believe it is time for a nation with a
scientific capability second to none to develop a uniform, national
program for the protection of human research subjects second to none.

It is important, however, that the two subjects not be confused.
The protection of subjects of research is a different problem than the
decision as to whether or not to do the research at all. The two are
related but not identical. I believe it is legitimate for the public to
participate in both types of decisions,

In biological warfare, public suspicions about tests on unwitting
subjects should not cloud public determinations about whether defen-
sive biological warfare research is necessary at all. It is conceivable
that had there been less unnecessary secrecy and more public input,
tests on unwitting subjects might have been prevented while tests on
witting volunteers might have been increased.

The public cannot and will not support what is does not understand
and what it learns by expose, The interests of national security might
have been better served by more public understanding and less
concealment. »

Before recognizing my colleague, Senator Schweiker, who has been
so interested in this subject and has been so helpful to this subcom-
mittee in both fashioning these hearings and focusing the attention
on this issue, I want to say how much we appreciate the cooperation
of the Department of Defense in these hearings today. There are a
number of public policy issues that are raised by all this subject
matter.

Our interest and the interest of this committee has been in the pro-
tection of the human subjects of our American eivilians and in insur-
ing the adequacy of that protection, the consent, and in fashioning
the legislation to try and insure that that would be the case.

We have good legislation. We were interested in extending that
legislation to the Department of Defense last year, and I am sure
Senator Schweiker remembers that when we had the representatives
of the various service organizations, all of them without exception
supported the extension of that legislation to include the Department
of Defense, but had to take a position negative to that because of some
order of OMB, which we were never able to quite rationalize or justify
or feel was warranted.

I find in my direct conversations with Secretary Brown an extremely
positive and constructive attitude in this subject matter.

We realize you cannot at this time indicate a specific position on
this since legislation is not before the committee. It will be introduced
next week.

I can tell you how helpful your comments today will be in assisting
us to achieve and accomplish our task and our job, '

I further note that matters which he presented this committee go
back many, many years. In tracing the history of development of this
program, we find actions taken by those individuals involved in na-
tional security took place during the period of the fifties and sixties,
and therefore we are really catching up in terms of history. T want to
commend the Department for presenting this information to us in the
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IT::{ ‘tv};:,lt {gu T]ilf this morning and for the cooperation that you have
— S1 issse? aff, in helping us, assisting us, to really come to grips

We will have the open session at the start of the hearing. There are
some matters which are classified. We will have that in a closed session

Then we will work with the Department in trying to reveal as much
of the hearing record as we possibl y can for the public. I am completely
satisfied that the thrust of this whole program will be laid out for the
public toda‘y. I want to recognize Senator Schweiker at this time.

Senator Scuweiker. Thank you, Mr. Chairman,

I am glad to have the opportunity to join in this hearing into the
conduct of biological and chemical warfare testing by the Department
of Defense. I was deeply disturbed by published reports that the Army
had run tests in populated areas of the United States, apparently ex-
posing l:}pge numbers of Americans to potentially dangerous sub-
stances. Since the Health and Scientific Research Subcommittee has a
responsibility to take the lead in issues of research ethics and to pro-
teet the human subjects of research, I felt it necessary and appropriate
f)(:l(‘) ;Isa;tg ha\(';e %warmtgts ori thfll important issues raised by this testing

rogram, and I want to thank Se { y i y
PO Ao i e Senator Kennedy for agreeing to my
. I also appreciate the work that the Department of Defense has put
into the report released this morning. This is a positive and construe-
tive step, and 1t will be most useful to us in drafting new legislation.
I think our primary interest is looking ahead, developing poriicies for
?}Sjv;klt;gl{;s)latmn thher than unnecessarily rehashing the past, but T
verTy wime ﬂfy(.:an earn from the past. So I intend to review this report

his is not the first time we have heard testmony on the propriety
jDeE&&rmg?t' Otf th;ense rese-arc]h activities and the use nef}])lll(l)li)ltll::tgll(f)f

» and I intend to examine the rep s testi - closely
in\l{ight oo ey i : report and today’s testimony closely

Many serious questions have been raised, particularly in regar
the biological simulant tests which have b(;(‘;l \\‘idel; ig[.)g;'r]eilg!ilrlldtltl(o)
press. Medical experts have told us that the Army was using simulant
agents—live organisms which we know can infect human beings—in
places‘hke the New York subway system. There have been tests in mv
home State of Pennsylvania—in Mechanicsburg, in the Kittatinny and
Tuscarora Tunnels on the Pennsylvania Turnpike and along Pennsyl-
vania State Highway 16. Some experts have told me that the Army
continued to use a certain bacterium long after it was known to cause
infection. Officials from the Center for Disease Control have stated
that many better alternatives to the known pathogenic fungus Asper-
gillus fumigatus exist. It has been suggested that the fact that the
orgamisms used as simulants do naturally occur in the environment
c.‘loeslnotlat- all insure their safety—in fact, because they are normally
;fﬁlc?);et(n:]):v the environment, their efforts may be harder to detect .
_ There may be honest disagreement about whether or not a substance
1s dangerous—and about when we can expect researchers to know about
the potential danger. Perhaps more openness is needed, particularly
in the biological area since we have renounced use of biological warfare
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under any cireumstances, to ensure that all available expertise in the
public and private sector is brought to bear in each testing decision.

One thing seems clear: it is very risky indeed to assume that any
living organism, reduced to germ warfare size and released in a popu-
lated area, is actually, theoretically, ever safe. .

Another problem which arises in connection with any open-air test-
ing is the problem of containment of any agent, be it a live organism,
a chemical agent or simulant, or an antierop or antianimal agent. Even
though the spray may be in a confined, nonpublic area, how do we
stop downwind effects and leakage? If anticrop and antianimal agents
are tested in the open air, how can we be absolutely certain that nothing
will get into our food supply ¢

I am looking forward to full disclosure of the extent of this pro-
gram, the reasons for it, and the chain of responsibility involved. I
would like to know how many tests there were and how controls were
exercised, especially since it now appears that many tests were per-
formed all over the country and some tests were done by private con-
tractors. I want to know what justification there was for this endan-
gering of the public health and apparent disregard of individual
human rights. How was the need to do these experiments—if there
was a need—verified for each individual test proposed ? What followup
was there on possible infections?

Perhaps most importantly, have the tests ended? If so, could they
start up again? . \

All these questions are vital as we attempt to come to grips with
the key issue in these hearings—the use of Americans as unwitting
human subjects for open-air germ warfare testing conducted in the
public domain by officials of our own Government. :

Since the original news reports appeared, my office has received a
number of letters from people who want to know if our own Armed
Forces, charged with protecting us, could have injured them or their
loved ones through indiscriminate open-air testing with disease-pro-
ducing agents. They do not like the idea that they may have been
guinea pigs in germ warfare experiments. In most cases, there is no
reason at all to believe that the tests are implicated in these illnesses,
and of course no direct proof exists, But I think it is tragic that in a
free country like ours these sorts of questions have to occur to people
at all. The American people have a right to know what is going on
around them, and I hope this hearing will help resolve their lingering
doubts. : :

Lastly, it is my understanding that in the near future we will have
another day of hearings, at which time distinguished medical and sei-
entific experts can offer their observations on this program.

Thank vou, Mr. Chairman. ‘

Senator Kexxepy. Thank you very much, Senator Schweiker.

Well, I think you understand now, as I know you do, Secretary
Miller, what our interests are. We will proceed now with your
testimony. i )

If you will introduce your associates, we will start out on your
testimony. -
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STATEMENT OF EDWARD A. MILLER, ASSISTANT SECRETARY OF
THE ARMY FOR RESEARCH AND DEVELOPMENT; ACCOMPANIED
BY BRIG. GEN. WILLIAM S. AUGERSON, ASSISTANT SURGEON
GENERAL FOR RESEARCH AND DEVELOPMENT; AND LT. COL.
GEORGE A. CARRUTH, STAFF OFFICER, CHEMICAL AND NUCLEAR
BIOLOGICAL CHEMICAL DEFENSE DIVISION, OFFICE OF THE
DEPUTY CHIEF OF STAFF FOR OPERATIONS AND PLANS

Mr. Miter. Thank you very much, Mr. Chairman and Senator
Schweiker.

We appreciate the opportunity to appear before you today to pre-
sent testimony concerning the Army’s biological and chemical warfare
programs.

With me today on my right are Brig. Gen. William Augerson,
Medical Corps, U.S. Army, who will testify on the human testing
portion of the Army’s program, and on my left is Lt. Col. George A.
Carruth, who has spent the past 2 months assembling the report you
have before you on the history of the Army’s biological warfare
program.

I would like first to take a few minutes to present some of the
history of the Army’s program on biological warfare.

It began in 1941 when the National Academy of Sciences, due to
national concern, appointed a committee to make a complete survey
of biological warfare (BW). In February of 1942, the committee
completed its efforts and reported that BW as a weapon was not
only feasible but that appropriate steps should be taken to establish
a BW program for this country.

In August 1942, President Roosevelt approved the formation of
the War Research Service (WRS), with George W. Merck, of the
prominent Merck pharmaceutical firm, as its Director.

The first task undertaken by the War Research Service was the
development of defensive measures against possible BW attack.
Shortly after proEram inception, the WRS concluded that essential
knowledge could be developed only with larger scale developmental
operations.

In November 1942, the WRS requested the Chemical Warfare Serv-
ice of the Army—which was redesigned the Chemical Corps in 1946—
to prepare to assume responsibility for a large scale research and
development program.

In 1944, the War Department, specifically, the Chemical Warfare
Service, was assigned total responsibility for the U.S. BW program,

It became obvious early in the program that the United States
was behind other nations in its chemical and biological warfare
capabilities. :

Senator Kexneny. Can you tell us where we are today, Mr. Miller,
on that question ?

Mr, Mmeer. T can comment first on chemical warfare capability.
. I think that we have an aggressive defensive program going on
in the Army with respect to protective elothing, masks, detection de-
vices and so forth. I think tﬁat we are behind the Soviet Union in
terms of capability to use chemical agents offensively.
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1 think that we are perhaps behind in some respects having to do
with training and decontamination. The Russian maneuvers that we
know about concentrate on large-scale decontamination training and
so forth. They use positive pressure systems inside their tanks and
inside their personnel carriers to preclude the entry of chemical
agents.

g'-Senator Kexxepy. That is on biological warfare ?

Mr. Mirrer. I am talking just chemical, Senator, at that point.

On biological, as you know, we have no offensive capability at all.
We have turned over to the Pine Bluff, Ark., Arsenal Antipersonnel
Agent Production Facility to another agency in the Government.

» have no means of dispensing biological agents at the present time
and our activity is entirely associated with defensive research with
respect to immunization, with respect to protective clothing, masks,
detection systems, and so forth.

Senator Kexxepy. Are there other countries now that are doing
extensive research in both chemical and biological warfare?

Mr. MiLier. Certainly Russia and its catellite countries are doing
extensive research to the best of our knowledge in both chemical
and biological warfare.

Senator Kexxepy. Have you made any assessment as to the nature
of their offensive capabilities in that area of biological warfare?

Mr. Mer. We do not have any confirmed evidence that the Soviet
Union has in fact destroyed its offensive biological warfare capabili-
ties. They have signed protocol and indicated that they have dis-
continued production of biological agents, their production facilities
have been dismantled and the stockpiles have been removed. However,
we have no confirmation that that is the case.

With respect to the United States we have destroyed our stockpiles
and permitted inspection and insurance that these stockpiles have in
fact been destroyed.

Senator Kex~epy. What significance do you draw from that, or can
you draw any conclusions from it?

Mr. Mirer. The significance that I would draw with respect,
first, to chemical warfare is that the Soviets clearly intend to main-
tain an offensive capability, an ability to fight a war in a chemical
environment.

With respect to biological warfare I have great concern that we
are unable to confirm that they have in fact destroyed biological
agents capable of being used on a large scale in an offensive way.

Senator Kexxeny. Your testimony 18 they may have. They may have
destroyed these agents, but you have no evidence that they have?

Mr. Mirer. That is correct.

Qenator Kexxepy. What can you tell us about the defenses that are
available against biological warfare?

Mr. Mirrer. Our own defense at the present time comprises essenti-
ally two elements. One is with respect to medicine, in which we are do-
ing medical research on the effects of various known agents and the
hardware program which is devoted to development of protective
masks, detection schemes and protective clothing. This is of course
focused on the needs of the military. It is foeused on the needs of the
Army as opposed to general population.
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Senator Kexnepy. Could y
: ' > L C you go one step back, and could you gi
what your assessment is about whether bio]ngic’al warfare }is ;gul:;blis
anilleﬂsftlve weapon at the present time? '
Mr. Mieer. We believe that biological warfar i
! : _ : e could in fact be
(:ﬂ'ectlvp weapon. There have been times, you may have read in 0?1111'
;el‘)ort in the past, where some question as to whether biological war-
1;;9 would in fact be effective. Our present feeling is that it could be
effective unless we are well protected against it. |
Senator Kexxeoy, We are really talking about a wide variety of

different organisms or i 1 i
mecl : far
o fig hanisms under biological warfare, are we

1‘\;11‘. Mitier. Yes; we are.
Senator Kexxeny. I think it is im
Senator s d portant to understand wh
{1.11‘5 is a real or potential problem, and I think we can put it iI:;() gf)l:s;
tlfs-.'tonc context, and then understand what steps were being taken to
1)] to dlt;a] with it. That is what we are really trying to shape here
. ust briefly, if you could, give us the parameters of the type. of
]c‘anger we are talking about, what we are talking about in layman’s
dn\%;la%; :f tlu}f tthn peoIl){lchan understand what we are referring to
Mr. ] ER. Let me ask General A standpoi -
meéhcal v R al Augerson from the standpoint of
Senator Kexxepy. We want to establi i
Ser (EN NEDY. ish this
quésldy. Iltlxnk it is important that we get this. Wi e g o
reneral i : < i i
biolemon) veersoN. If 1 might drop back to the question about is
Senator Kex~eny, Bring the mike ¢l
ENT z ser to you
General Avaersox. Before refer ing to (s et
! AUGERSON. - referring to the conscious work of me
Ii?ﬂt‘li]IE' has? indeed examples of biological warfare, amply demon(;trrs?teer:f
tn plagues and epidemics. The nature of the beast consists of what the
m'Iglf;ts mlg{]f. be : people, animals, or plants.
e agents cover both living organisms, such as b i i
{ : or acteria or viruse
Ililuaift al.sol include toxins, and this is covered in the treaty, thI;)se toxis(;
qomgr:)af Stlint);ﬂ;;]fgd byl the %vm]g organisms. An example would be
E s such as botulin 1 rer i
0\"0sn ik inum toxin, a very potent material,
enator Kexw i iati :
W et ~EDY. There is a variation from that, as I understand,
w }ggﬂe:;a‘; %;f{.:;sl(‘)a:;i'(li‘lhe ipfc{rtum of possibilities range from diseases
y fatal to agents which might merely render
Pegple gr foKr§e§ incapable of operating for a tempor;rv periodyof tin::
enator Kex~epy. May not kill them in that instance ? i
(S}ene{al %UGERSON’. That is right.
enator Kexxepy, May neutralize their effecti i
of élme, as I understand it, is that correct? N ks
beeneiitlﬂa (ﬁgimt‘ﬂ(i):'p%tlghf? 1Som(ei of thehdiscussions in the past have
) otential endeavor has malignant potential—i
3}53913?13' '}i)rr:teztlal ‘{)‘OSSIb%]lty as seen by the peoplegnthat a{)dvocna,ltséd iltt
0T :
altgmntivosgn vnlilabigfl of warfare less ghastly than some of the other
enator KENNEny, Let me just ask i
o ) s ) you about, the recombinant DN
‘ﬁﬁ:eqai']t affects this particular question. We have been interested ﬁ
subject matter. The committee will have to deal with that in later
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hearings, but as I understand, there is substantial research being done
by the Soviet Union in the DNA area, recombinant DNA. What is the
potential for recombinant DNA in tiis area or biological warfare? Is
there significance to it ? s

General AueersoN. Yes, sir. As with most important scientific ac-
complishments, it has the potential of great harm as well as great
goou. Lhere ave dangerous applicadions of genetic manipulation that
one can imagine. I would hasten to add, sir, that the Department of
Defense has conducted in the last year an inventory, if you will, of
the work that we have in hand, and I am aware of no work in recom-
binaut DNA——

Senator Kex~epy. You are not doing the work?

General Aucerson [continuing]. We participate with the National
Institutes of Health in the studies and development of guidelines and
intend, if we ever do such work, to conform to the established policies
and guidelines.

Senator KEn~NEDY. Just before leaving that subject matter, does the
potential in he area of DNA research concern you, how it could be
used in

General AveersoN. Yes, sir.

Senator KENNEDY [continuing]. In an adverse way ¢

General Aveerson. Yes, sir; potentially very powerful way of alter-
ing the way living organisms work.

Senator Kexxepy. Do you know of any defenses against it?

General Aucersox. I think that has to be answered on a case-by-case
threat-by-threat basis, sir.

Senator Kex~epy. Now, let me ask just about the nature of the dis-
sent, getting back to the general question about biological warfare.
How do you assess the vulnerability of the United States now in terms
of that subject matter, Mr. Miller?

Mr. Mm.rer. We of course have looked at it largely from the stand-
point of vulnerability of the military, the ground forces of the Army,
in particular. We feel that without appropriate protective mecha-
nisms, without appropriate masks, protective clothing, detection sys-
tems and so forth that our ground forces would indeed be vulnerable.

We are looking I think aggressively, we are working at the pace
that satisfies us so we are overcoming those problems with respect
to the known agents. ;

As you know, we are not working on even our defensive program on
development of any new or presently unknown agent.

Senator Kex~epy. As I understand from your answer, your respon-
sibility is related to the military, is that correct ?

Mr. Mmrer. Yes, sir.

Senator Kexxepy. Who is protecting the general public?

General Aveersox. The overall responsibility for plants and ani-
mals resides with the Department of Agriculture.

Senator Ken~Nepy. Department of Agriculture?

General Auveerson. Yes, sir. That is my understanding.

Senator Kexxepy. That is my understanding, too. What do we
know about what they are doing in this area? Do we know whether
they are doing anything at all?

9

General Avcersox. T a
pr)(c am.
Mr. Mier. T am not familiar wj i
| ith their progr
:gexlmtor Kexxepy. Colonel Carruth ¢ o
Butowollllei} Sh\RR\DTII I do not know exactly what their program is, sir
e aspie gt xgrfl}t' hclo(sied ouiJ its biological laboratories at Fort De-
2 e Uorps Division, Environmental Sc; S par
was turned over to the Depart, Agricu b
fai:f‘litje& b equipll)n en?-.lent of Agriculture. That is personnel,
k-
-p]an};epifﬁg Ofg;)ligg:tsfx;lthe fDe]i’e.nse budget that was provided for
udy of plant diseases was transfepr ]
o i T ses was transferred to the
Agriculture. They are continuine a pr
! A ; ogram,
Senator KexNepy. The Department of Agricutl:turg isgmm
Colonel Carrurr, Yes, sir. ) ,

Senator Kexxepy. Buf the military does not have the re

as you understand it, other than the protection of the nlili?;?*gsilr:ggcl(g :

(1)1} Kerﬁi (if Crops and animals, that responsibility is the Department
2 griculture’s. As I understand 1t, in terms of the rest of the ]
lon, 1t 1s the Public Health Service ? HEY

gf[r. MrLer. T believe that is right,
beinen::{t(?;elgxm;:l\*r:n?. Is there anything You can tell us about what is
! f{,; mpei {}1 tl(I)se agencies? I suppose we ought to hear from them
¢ » DUl L am just trying to get some sense as to where w ’
J!]% generally on that issue. ki
S::ll;;‘gil‘ f%ffig?g:\'hiff)}ink it \Evi)ulﬁ be better to deal with them,
) 2N ’ ore we get back to your statement, Mr. Mi
Elf"ll{::\] lgzgéllgoelgzasfi “l'qwetw when b}iological warfare has been Illllslscll"
e have bee " mstances 1n the course of military history. and
]Eef-{am;ﬁ-xét is pr?bably appropriate in trying to establish t]'mys!.('.errll(ei
i :Yolu tell us what instances You know about when biological
-~ rifm chemical warfare has been used in modern times &
ol }IILLER..“‘(‘ believe that the Japanese used chemical a ents
¢ gaznstr oK(‘.hmese n that area. Then Yemen it
nator Kexxeoy. That was "0Xi 7w in i
su%}mt\this Tor Be et was approximately what time? You can
Mr. MiLer [continuing]. T will i
) ; submit the date for 3
Insi?ltlt;).fsil{zan used I%H;Sf'al‘d against China in M:lnc-hnolfi'lthe T
‘nator Kexxepy. That was the S Jor t
gh'. i o 1 was the Second World War, though ¢
enator Kex~epy. Just before the S |
| DY. . e Second World War?
l&\ilr'l ;:{)II‘LLI]{:R. It is ab&;t thaﬁ time, late thirties, early forties
ENNEDY., We will ge '
What else? ke
er. MiLLer. Yemen, in internal op civil war, we
cal agents were used. We also understand that T
(:,rzénts m1 1;: warfare with Ethiopia,
éneral Aueerson. I think from a biologi i
. Genera I gical side, Senator, there
15 historical example of the deliberate use of hlankets cnntan'l’inatpd

by smallpox during the F i
rench and ’ ' i
bfankets were give?fl to the Indians. A e cnd st

Senator Kexxepy. Could i
IND - Lould you run that by me again?
General Aucersox, Yes, sir. I may regret ig : ¢

pologize, sir, T am not familiar with their

understand chemi-
taly used chemical
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My historian friends will hold me to task. T have been told by his-
torical associates that there was strong suspicion that during the
French and Indian wars that blankets known to be contaminated
by material from smallpox patients, that blankets so contaminated
were given to Indians thought to be hostile.

Senator Kex~epy. Let us continue,

Mr. Mirier. I will continue with my prepared statement.

It became obvious early in the program that the United States was
behind other nations in its chemical and biological warfare capabili-
ties. General Creasy, one of the past chief chemical officers, testifying
before the House Science and Astronautics Committee in 1959 stated,:

It is a publicly known fact that the Germans did have nerve gases, (and)
they had issued the orders to use them in Normandy, on D-Day. At that time we
had only a vague inkling that such things existed. We did not have any protec-
tion against them ; our masks would have been completely useless ; and had they
been used, it is my personal judgment we would never have gotten ashore.

The Germans decided against using nerve gases only after being
convinced that the Allies had equal or better capabilities in this area.
In reality, all we had at the time was mustard gas.

It was also discovered at the end of World War IT that the Japanese
had an extensive BW program involving 2,500 people and that they
had developed effective BW weapons.

The Korean and cold war years did little to lessen this concern, and
the United States became involved in a program that was designed
éol (:iwold strategic or tactical surprise or disadvantage in the BW

eld.

From 1942 until November 1969, when President Nixon banned
BW weapons, the biological warfare program proceeded under the
watchful eye of congressional committees, boards and advisory coun-
cils. Those were generally external to the Army and had broad repre-
sentation from the Federal Government, academic and scientific
communities, Their roles were to insure that the program was con-
ducted in a safe and scientific manner and that useful technology was
developed. At one time, the President of the United States had his sci-
entific advisory committee to keep him informed on overall BW efforts,
and accepted their recommendations for program changes.

. During the active life of the BW program, biological warfare mate-
rials were developed, produced and stockpiled. Tests were condueted
with both agents and simulants. Most were done on Government instal-
lations, under controlled conditions; however, testing was also con-
ducted off Government installations,

Biological simulants were used in testing to determine how far the
material would disperse and how much of it would be living at the
end of the journey—in other words, how vulnerable was the United
States to attack.

Senator Kexxeoy. Could we move to appendix 1 to annex E of
volume 2 of the report ? It is the flow sheet.

Maybe we could just walk through this chart, which I think is
pro}}ably the heart of the testimony. Maybe Colonel Carruth would
do it, if you would like to do it, and I would hope Secretary Miller
would make whatever comment he would so we could get some kind
of an understanding.
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As T understand it, yon have the three different areas here. One is
the chamber, which probably we are not as concerned about here
today. We are concerned about the protection of the subjects within
the chamber, obviously, and the notice and consent that they have.

Obviously it would be an area that any panel would be interested
1n.

The second title is the field.

The third one is the lab. )

We are concerned with notification to people and consent in all
those areas. In the field now we get the simulants and the pathogens,
as I understand it. :

Let me give you my understanding. :

Then you have the Conus, which is Continental United States; and
Oconus, which is outside the United States.

Mr, Mirier. Outside. ! {

Senator Kexseny. Up at the top you have simulant, which I under-
stand is to be non

Mr. MirLer. Pathogenic.

Senator Kex~epy. And pathogens which are to some degree of
danger.

Irg;;e the simulant you found, there were some organisms which were
actually used which later turned out in a limited area. And those
people already had some sickness or illness which may or may not have
had some coniplicating factor. As I understand, there are some statis-
tics in that area, although it is not conclusive.

Mr. Mireer. I think may or may not is a correct assessment.

Senator Kex~epy. There was some statistical increase in some areas,
but in the review for Center for Disease Control they could reach no
conclusion on that?

Mr. Mirer. No positive conclusion.

Senator Krx~epy. Then we go down to the chart that is underneath
it, which is the public domain and military installations.

Colonel Carrura. That is correct.

Senator Kexxeny. Let us take, for example, the number of tests
under field, simulant tests in the United States, Conus, and then
come back over to the public domain, If you could tell us just about
how many tests were conducted in those areas and give us a deseription
of that.

Is that possible?

Colonel Carrura. Maybe not in total all of them, sir. The records
indicate that there were 19 tests. Nineteen tests conducted in publie
domain using biological simulants. T will make a distinction, Senator,
between biological simulants and nonbiological materials, for instance
particles and other materials which were released to check dispersion
patterns, but were not living materials, There were 27 of those tests
conducted in the public domain.

The tests that were conducted

Senator Scuwriker. Twenty-seven of what kind again, Colonel ?

Colonel Carruta. Nonbiological simulants.

_Senator Scuwriker. In view of what you've just said, why were only
elght tests listed in Army’s response to the initial inquiry that News-

day made? I believe Army came up with a list of some eight tests.
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Why the discrepancy between eight tests and the number of tests you

just mentioned that are listed in the report?

Colonel Carrurs. Senator Schweiker, the question from Newsday
was how many tests had been conducted using the simulant Serratia
marcescens. In December when the question was asked, we had not
compiled this report.

We spent sowe two months, and went through—well, I do not know
how many thousands of linear feet of files trying to pull this data
from a program started in 1942 and was not terminated until 1969.

It was a difficult task getting all the data. That was tuoe initial data
that we had available at the time the Newsday request came in.

Senator Scawrrker. Using which simulant

Colonel CarrvuTH. Serratia marcescens.

Senator Scuweiker. The New York subway test was listed in the
information you provided to Newsday for that article, and SM was
not used in that test, as I understand 1t from your report. So n that
very statement you were talking about two different strains of bac-
teria, not just Serratia marcescens?

Colonel Carrursi. The problem with the subway test, it was not
until the actual test report was taken out of the Archives and reviewed
that we then were able to determine that SM was not used in the sub-
way, and bilological simulant Baeitlus globigii had been used.

Senator Scuweiker. When was it that you determined that SM
not used in the subway ?

Colonel Carrura. In January, sir, of this year, while compiling the
the report.

Senator ScHwWEIKER. You were mistakenly under the impression
that—you gave a report or someone did, I realize you gentlemen are
dealing with a lot of material, a lot of past history—but someone gave
a report to the Senate Intelligence Commitiee on which 1 served about
the test in the New York subway system. | am a little bit surprised
that those people who reported the details of the test to my other com-
mittee did not have to go to the Archives. Why wouldn't they have
found out exactly whicu bacteria was used tuen? Why did 1t take
anocher year to get this out when our inquiry in the Intelligence Com-
mittee was very much to the heart of tne same issue?

Colonel Carrura. I cannot answer that question, sir. I was not in-
volved in that hearing.

Senator Ken~epy. Let us review the basic issue that we are talking
az)out.here, and that is simulant tests conducted in the public areas.
That is wuat we are talking about here, are we not ?

Colonel Carrurn. The majority of the simuiant tests were con-
ducted on military installations.

_Senator Kexxepy. We are not talking about the military installa-
tions, we are talking about public domain in those areas. How many
did you say were conducted ?

Colonel CarrurH. Ninteen, sir.

Senator Kexxepy. Maybe you could just sort of describe the pro-
cedures a little bit to the best of your knowledge, and how they were
collected and what actually happened in these areas, what you were
trying to deal with ?
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- 1. The early tests that were conducted were spe-
s , ability. The initial tests

‘fically designed to determine the vulnerability. - :
E:L)nducjt{ed anﬁ listed in the report were ones in Washington. and tl?esei
were to test the vulnerability of the Pentagon to simulated biologica

at%ﬁlé;‘ were testing to determine whether or not it cogldv‘be don(i
covertly, thereby infecting the members of the military services anc
e ing out our headquarters. ‘

hn’%(illén;lge:t test that \i!as conducted was one to determine the \fuhlf:,l'-

ability of our Navy ships at sea to a biological attack. A test in San

Francisco was to determine whether or not an enemy could conduct a

biological attack at sea and infect the population of our c1t1ess fe

1 might say that with the simulants used, and the San Francisco
test was done in 1950, the evidence that was available at that time n-
dicated that both simulants, both Serratia marcenscens and Bacillus
globigii, were nonpathogenic. Since they were simulants, we did not
expect to find any effect on the human population. =~ e

The only way we sampled was the use of mechanical sampler to
determine the number of living organisms that were disseminated
over the area. : . X

Senator Scuweker. May T ask a question on that very point, Mr.
Chairman?

Senator KExNEDY. Yes. ;

Senator ScawrIKER. I have an article, which 1 guess by now you are
more than familiar with, which appeared in the AMA Archives of
Tnternal Medicine in 1951, called Intection Due to Chromobacteria, by
Dr. Wheat and others. \ ' _ ‘

And going back to the same time frame of the San Francisco testing
that you just described, it calls to the attention of the medical profes-
sion some 11 cases of infection with the SM organism, which is the
same organism that you used in that test. )

It goes on to say, 1n essence—I do not want to characterize too much
the wording—but basically the authors are reporting what they con-
sider to be a very unusual numerical outbreak of SM infection in the
hospital. One person died. - :

I wonder, when did the Army become familiar with the fact that a
medical article had been written that some unusual incidence of SM
infection occurred in the bay area around the time of the testing ?
When did this come to the atiention of the Army authorities!

General Avcersow. I believe in terms of documentation, Senator
Schweiker, there is in the files from the biolaboratory at IFort Dietrick
some record of the meeting called in 1952 where an expert panel, civil-
ian, medical biological consultants, was called in by the occupational
safety officer at Fort Dietrick to consider the report in the Wheat ar-
ticle and other matters, and to advise the Army as to what the hazard
was.

Senator Scrwriker. What year was that ¢

General Aveerson. 1952.

There is a document that records the meeting, so presumably the
awareness followed the article and preceded

Senator Scuweiker. In fact, did I understand the report to say that
the safety officer was so concerned about it then that he ordered that
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no tests would be conducted near hospitals and other facilities where
people might be endangered, is that correct ¢

General Avcerson. That is my understanding, sir.

Senator Scuwrmker. What 1 am confused about, and what deeply
troubles me, is here is an American Medical Association journal art-
icle which obviously indicates some danger signals. Here is the Fort
Detrick safety officer, who is obviously concerned—and 1 appreciate
your bringing that out. That was in 1952.

Yet the Army kept on using this same material at least up through
1968.

In your report here, which you have—well, I am beginning to deal
with classified information,&o I will have to withdraw that part—I
will phrase it in another way.

I believe, notwithstanding the safety officer and notwithstanding the
AMA Journal report about SM, you ran these tests up through 1968,
some 16 years after the Fort Detrick safety officer had determined he
felt there was a serious problem and 17 years after the AMA article
said they caused a death.

That 1s what I have the most trouble with.

General Aucerson. I can well understand how that looks to you, sir,
and I can well understand the public concern. '

The technical issue on the dangers of this organism is somewhat more
complicated. I am not going to try to make it complicated here.

But it was not until 1969 in Lancet and in 1970 in the Journal of the
American Medical Association that editorials were written bringing to
the attention broadly of the medical profession the hazard of this
organism. This followed a period of several years when many hospitals
across the country far removed from any work that the Army did ex-
perienced growing difficulty with serratia as a source of infection in
debilitated hospital patients, patients who had intravenous or urinary
catheters in place.

There were unexplained outbreaks in the civilian hospitals far re-
moved from any of our tests. There were examples of investigators in
1957, and I think in some later years, deliberately putting in—in good
conscience, because they did not believe it was a pathogen, %)utting ser-
ratia into or on people in order to follow the movement of what they
thought were benign organisms, so that although I can well understand
how the situation looks, sir, the main weight of opinion was that it
was not dangerous.

Senator Scawriker. You do concede now that the main wave of
opinion is that SM can be dangerous if a person has some genetic char-
acteristic that makes him susceptible to pulmonary or pneumonia dis-
eases; or if he is in a randown condition and might be more susceptible
because he has had an operation and or has some kind of pre-existing
disease or infection that other bacteria caused. If a person is in that
kind of rundown condition, we now know it would be very dangerous
for him to be exposed to SM bacteria, is that a fair statement, General

General Aveersox. There would certainly be some danger, and it is
not the sort of thing in the light of today’s knowledge that we would
consider doing under the circumstances that took place in the past.

There are still circumstances where that organism can be properly
and may well be used under controlled situations.
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Senator ScHwETKER. You do have in your unclassified information
a statement that infections with this group of organisms, Serretia
bacteria, were rare and until the 1950’s the SM organism was con-
sidered to be essentially nonpathogenic.

Here you are saying, in your report entitled “Information for Mem-
bers of Congress” which was issued in January, that up until the 1950’
this was considered essentially nonpathogenic.

By the same token again, we continued testing with the organism
up until 1968, some 18 years after that time.

Geeneral Avcersox. I believe Colonel Carruth may have some infor-
mation as to what changes in test procedure were taken under the ad-
vice of this ad hoc advisory group.

Colonel Carruri. In the ad hoe committee report, there were two
points that were brought out. One was the fact that they considered
the use of SM in even overpopulated areas allowable within the con-
text, if required for advancement of the BW program, and made a
further recommendation that if we did conduct any further tests in
populated areas, that we should have a subsequent and a followup pro-
gram in the hospitals to determine if the cases in San Francisco were
coincidental.

However, following that, and as you have correctly stated, the safety
director at Fort Detrick did establish controls. His guidance was that
SM would not be released over areas where debilitated or aged people
were located, such as hospitals and sanitariums.

He established rather stringent controls for pretests that were re-
quired in those areas before the bacteria Serratia marcescens could be
released.

Senator Scuwrrker. It is my understanding that in connection the
San Francisco Bay test in September 1950, a series of monitoring
stations were set up, and when the material was actually dumped in
the ocean, aerosolized by the surf and blown inland which was the
purpose of the project, to determine how effective the impact of an
offensive weapon would be against the coast and some sources familiar
with the testing procedure have indicated that the monitoring stations
picked up the bacteria as far as 50 miles inland.

. Can you give us any information about how far the bacteria traveled
in tests such as that?

t Colonel Carrurh. Sir, our records do not indicate that was an Army
fest. :

However, the 1950 test——

Senator Scrwerker. I did not say it wasan Army test.

1 Colonel Carrumir [continuing]. I do not have knowledge of that
est,
Senator Scawerker. I believe it was a Navy test. I think you folks
participated indirectly in it, but it was a Navy test, as I understand it.
But you do not have knowledge of it ?
. But there were records kept. There was a very detailed recordkeep-
Ing system, monitoring the air and monitoring the dispersion of bac-
teria, and we have heard from some pretty good sources in the lab
itself that they were actually detecting some of the bacteria as far away
as 50 miles inland. This again was back in the 1950’s.

_Are you saying you do not have records, or you do not know, or you
dispute that?
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Colonel Carrura. The only knowledge I have, sir, is that Bacillus
globigii was the organism used. I do not have a test report. I do know
that our test in 1950, we used a spray device to disseminate organism.
and it was not something that was done with surf, sir.

Senator Kexnepy. We do want to move on. I do not think that there
is any question in the minds of the American people that open air
testing is basically repugnant to our American system; that in many
instances, at least some important instances, tests were conducted in the
public domain—ell, we are talking now about the type of testing that
is in the public domain—but there were determinations made subse-
quently that some of these particular organisms were dangerous to the
public and were actually withdrawn. )

We know with the expansion of knowledge that we may determine
in the future that some of the others that were used had some kind of
potential or real danger to people, and that the American people were
not really notified or informed, the community was not, unlike even
where we see the DNA program in our community of Cambridge,
Mass. We are informed to make some judgments about these things.

I hope you would agree, at least with myself, and I think the over-
whelming majority of the American people, that in that area there
should not be any further testing of any of these devices in the public
domain.

Can we agree on that? I know you are speaking as a professional
person, but would that not certainly be your conclusion based upon
the study in this area?

Mr. MrLer. That is the conclusion I would reach. )

Senator Kexxeny. We have also in the area of pathogens the situa-
tion, as I understand it now, where there were some organisms which
were tested in the public domain, which, after a period of time, you
found presented significant health hazards.

Senator Schweiker has reviewed the SM. They were not pathogens
at the time. They were simulants at the time, But you found out later,
so there were populations that were put at some risk without their
understanding, without their consent, without their awareness of it.

That is something which I think all of us agree is wrong. It has
ceased, as I understand it, and it has been ended since 1969.

Am T correct in that?

Mr. Mitrer. That is correet.

Senator Kex~epy. In the area of pathogens, there was use of these
which are the more dangerous, obviously, bacteria. There was some
testing that was used in various military installations, in open air, and
in your report today you are revealing where those were and the times
that they were held and how many there were.

How many were there, Colonel ¢

What does your report show ?

Colonel Carrura. I will have to count them, sir, T do not have the
exact number.

Senator Ken~nepy. There were a number, They are listed here.

But for the point of our hearing today, the fact is that even being
used on military installations, on those military installations, do you
know whether there were families that were living on those installa-
tions, whether there were women and children and dependents on
those military installations, to your knowledge?
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Colonel Carrvrn. At Dugway Proving Ground, yes, there are de-
pendents that live at Dugway.

Senator KENNEDY. So they would have been put at some risk, would
they not ¢

Colonel Carrurh. Not with the monitoring systems, the controls
that were put on there.

I might mention that Dugway Proving GGround is approximately
the size of the State of Rhode Island. It is a rather large installation,
and the biological test facility is some miles away from the populated
areas.

Senator KexNepy. How many other areas were there?

There were 8 series of tests, is that correct, and 54 agents used?
That is what your report shows. This is wuat is here [indicating].

In those series of tests, were there others that were exposed?

At least in the area, were dela)endents in those areas, were there
civilians working in any of those

Colonel CarrurH. The only other areas in which tests were con-
ducted, were two with antianimal agents, early in the biological pro-
Qodaid. 400 wuuanllg tesearcy program was terminated in 1954, One
test at Eglin Air Force Base was done with antianimal agent against
swine, and a test at the University of Wisconsin was with the New-
castle disease, which is a virus that infects chickens,

Senator Kennepy. The military being infected within this area,
were they being informed that these tests were taking place?

Colonel CarrurH. The people who were conducting the tests knew
what the test was about, sir.

Senator Kexxepy. That is not what I am asking. I am asking
whether any of the people in any of the vulnerable areas were made
aware of the tests?

Mr. Miller, do you know ?

Mr. Miuier. I think the answer is only those who had official capac-
ity with respect to the tests were informed.

Senator Kexxepy. I understand your position is obviously that if
there were going to be any kind of tests, that the military personnel
should be informed of the dangers of any of these, the risk-benefit
ratio, am I correct, Mr. Miller?

Mr. MiLLer. You are correct.

Senator Kex~epy. And that in these instances that was not the
case?

Mr. Micrer. I think with everything we know today as compared
with what we knew then, if we are going tc do any more open air
biological testing on military installations, we will assure that the
general public is safe,

Senator Kex~xepy. Do you have any plans for any further open air
testing ?

Mr. MirLer. We have a plan under formulation to do open air bio-
logic tests at Dugway of the XM-19 alarm system. We believe it is
necessary to test the alarm system against the simulant to insure its
suitability.

Senator Kexw~epy. That is a detection system ?

Mr. Mirer. Yes, sir: it is a detection system, detection and alarm.

Senator Kex~epy. Colonel Carruth, do you have an opinion as to
the nature of the vulnerability of the United States in terms of bio-
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logical testing in the nature of our preparedness or our ability to deal
with biological warfare?

Colonel Carrurs. I think the basic answer to that, Senator, we
should probably cover in the closed session.

However, some generalities. Since biological agents are not that
difficult to manufacture, since they can be introduced without a signa-
ture, it can be released without being easily detected, most aspects of
our way of life are vulnerable to biological attack.

Senator Kexnepy. So you see the necessity for some continued,
testing I suppose from a national security point of view?

Colonel Carrurr. When the biological program was terminated,
there were several groups and areas in which the emphasis was to be
placed in our biological defense program.

Secretary Miller [Tnas already covered basically all of them. That
was in physical protection, to be able to protect the personnel. Medical
defense, which is an area General Augerson has expertise in, and
another area is in vulnerability assessments. Basically vulnerability
assessment is the utilization of the data which we have gathered from
the previous tests to analyze the vulnerability of our forces to po-
tential enemy biolgical attack.

There may be some time in the future that we are going to have to
analyze whether there is a specific area of vulnerability that takes
additional tests. But, at this time, we have none planned.

Senator Kex~epy. Senator Schweiker.

Senator Scawerker. Thank you, Mr. Chairman.

I would like to address a couple of questions to you about a test
that occurred at Fort McClellan, Ala., in 1952. I guess to do that T
have to read a few statistics here.

I might say these statistics come from Dr. Thomas Chester, who is
a Center for Disease Control employee assigned to the Alabama Health
Department, Bureau of Preventable Diseases. These are official Ala-

bama Health Department statistics, and pneumonia is a reportable

disease in Alabama, although the reporting system is not perfect.

1952 was the year the simulant test was conducted in Fort McClellan,
using both SM and BG. I am addressing myself to the SM aspect of
the test.

The interesting thing is, if you isolate Calhoun County, some very .

significant figures show up.

In 1951, pnenmonia cases in Calhoun County represented 4.6 percent
of the statewide total of pneumonia cases. In 1952, the percentage
jumped to 12.3 percent, three times the rate of the preceding year.
And in the year after the test, 1953—the year of the flu epidemic, I
might add—in 1953, the rate dropped back down to 4 percent, and
then continued to level off, at 4.2 percent in 1954.

I am disturbed about a couple of things. I want to make clear I
do not necessarily claim there is a cause and effect relationship be-
cause that is very difficult to say. But it does strike me as unusunal
that in a 5-year period, the averages are pretty consistent, except for
the year that the test was conducted at Fort McClellan. In that year,
*tfo'r }h}llt particular county area only, the number of pneumonia cases
ripled.

I think what concerns me more is that I believe supposedly there
should have been some sort of monitoring system set up. I guess my
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question is, what is your reaction to these statistics, No, 1; and, No. 2.
did in fact the people responsible for these tests establish a monitoring
system to check on whether pneamonia-like illnesses occurred in test
areas such as this, where the rate tripled in the test year, compared to
years before and years after the test?

" General Auveerson. I am probably as well prepared to answer that
as any.

As yfar as I know, Senator, T am not aware of any special surveil-
lance system established to monitor the changes in the incident of
various conditions in surrounding communities as part of that pro-
gram. There may have been, but I am not aware of it.

I would observe, however, that it is very difficult dealing with
statistics, such as this. For example, in the year when the pneumonia
figure tripled between 1951 and 1952, as I recall, I believe also the
influenza cases in the county also tripled.

It is hard for me to see how this is a relationship between our test-
ing and influenza.

Senator Scuwriker. T thought 1953 was the big flu impact, not
1952,

General Aveerson. There was a much larger number of cases of
influenza in 1953. However, the number of cases of influenza, I do not
have the notes here in front of me, I do recall that the influenza cases
went up sharply in that county as did pneumonia cases. But it is
hard to prove negatives.

As I'say, it is very difficult.

Senator ScHwEIKER. In your survey of these tests, did you find any
rationale or explanation as to why some kind of specific monitoring
system was not set up, to protect the population?

General Avcersox. As you know, I was not involved——

Senator Scuwriker. I realize all three of you are in very difficult
positions. T understand that.

General Auveerson [continuing]. But trying to reconstruct this, T
think the assumption was that under the conditions established, there
was not a threat to the publie.

I do not believe you mentioned today the rather extensive con-
sultation that took place in the matter of testing with responsible
individuals in the public health community to include in many of
these cases informed local health officials. 1

Senator Scuweiker. I can aceept that. But T have trouble re'ating
that to why the Public Health Service, of all people, would not have
said let us monitor what you are dealing with, so we will know what
any effects of this may be. '

It would seem to me the Public Health Service, frankly, as well as
i]f(l}(*t.i\‘l‘ln.\' or whoever did the tests, would fecl some responsibility to
do this.

General Avcerson. As I say, it may well be that it was merely—
¢tveryone made an assumption of the innocence of these organisms.

Senator ScHWEIKER. Yet there was an AMA article back in 1951,
1 vear after the San Francisco tests. an article in Journal of the AMA
saying there was a great danger here with this disease. So., surely.
the Public Health Service would be familiar with that situation. if
not the Army? '
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General Aveerson. Even the AMA article you refer to, sir, indicated
that these were not thought to be highly infectious organisms, and
people who were infected in that 11 cases were in rather special
circumstances.

Senator ScHwerker. One person did die, though.

General Avcerson. Yes, sir.

Senator Scrwemser. The other question is, do you know exactly
when the Florida test in Key West, the Monroe County area, was
conducted ?

All T have is the year 1952. )

Do you have a date on that test? I do not believe it is in any of
your lists. You may not have that date.

Colonel Carrura. I do not have the exact date of that test. We
could not find the test report.

We found only fragmentary data.

Senator Scaweiker. The other statistics I want to bring out, and
I want to make it clear that this is very speculative, but it is disturb-
ing in view of the Alabama figures, relate to the Key West test. A lot
depends on when the test was conducted, because the Florida State
Health records show that 1953 is the only year in which Monroe Coun-
ty’s rate of pneumonia cases per 100,000 population exceeded the
statewide rate.

I guess my big question is, when did the test occur?

If it oceurred toward the end of the calendar year, it could ob-
viously have had an impact reflected in these figures.

At this point, are you going to be able to get that information ?

Colonel Carrura. I could not find the exact date, and I could not
find the test report. I found fragmentary evidence that the tests were
to be conducted starting April 14, 1952. A quarterly report for the
period April 1 to June 30, 1952 contained information that the test
had been conducted.

Senator Kenxepy. Secretary Miller, I think we covered the thrust
of your testimony.

If there is anything further, we will include it all in the record.

Mr. Mm.rer. Biological simulants were used in testing to determine
how far the material would disperse and how much of it would be
living at the end of the journey—in other words, how vulnerable was
the United States to attack.

Release of these simulants in populated areas was not done to study
the effects of those materials on human beings, but to develop knowl-
edge necessary to prepare defensive measures.

iological simulants released were chosen because they were be-
lieved harmless in the way they were used. They had no known harm-
ful effect on human beings.

Release in and near cities, in real world circumstances, were con-
sidered essential to the program because the effect of a builtup area on
a biological agent cloud was unknown.

One example of simulant use was the test conducted in a New York
subway. That test was conducted to determine how vulnerable a mass
transit system was to covert attack. It was designed to test how widely
biological material would be disseminated by releasing it at a single
point in the subway.
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The simulated user Bacillus subtilis, more commonly known as
Bacillus globigii or GB, was believed to be, and is still believed to be,
perfectly harmless,

There probably is some BG in this room right now, not because we
brought it with us, but because it is found in most places naturally.

Throughout the biological warfare program, the Army has been
as candid as possible without making classified material public.

Classified material, however, has been available to Congress, and
much of it provided over the years in closed sessions. In addition,
there has been extensive publication in scientific journals, and more
recently unclassified reports to Congress have been reprinted in the
Congressional Record.

Since 1969, the Army has busied itself with undoing the efforts of
the preceding 27 years to establish a BW offensive capability. Total
destruction of all DOD BW stocks and munitions was accomplished
between May 1971 and February 1973. The BW facility at Pine Bluff
Arsenal was then turned over to the Department of Health, Educa-
tion, and Welfare for use as the National Center for Toxicological
Research, and the biological laboratories at Fort Detrick are being
used by the National Cancer Institute.

Today, the Army does limited testing in restricted areas to main-
tain an adequate defensive posture. We are interested in developing
personal protective clothing and masks that protect against all types
gf known biological agents as well as alarm systems and detection

evices.

We are maintaining an active program in vulnerability assessment
and one in medical diagnosis, prevention and treatment.

I have furnished each member of the subcommittee a copy of a com-
prehensive unclassified report on the Army’'s BW program. Your
chairman was furnished a classified copy of the report earlier.

I “aould like to ask that the unclassified report be made a part of the
record.

[The report referred to follows:]
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Purpose and Definition

This report provides a comprehensive review of the U.S. Army's role
in the Biological Warfare (BW) program so that Congress and other govern-
ment officials can assess accurately BW issues which are being raised
continually. The report is limited to the BW technical program and
the policies and goWrnmental controls which guided the program.

The acronym BW will be used throughout to c@ote biological wea-
pons and defense programs. It also encompasses the terms "bacteriological
and "bacterial" which were used interchangeably in the early periods.

BW is defined as the use of microorganisms (''germs'"), such as bacteria,
fungi, viruses, rickettsiae, and substances (toxins) derived from living
organisms (as distinguished from synthetic chemicals used as gases or
poisons) to produce death or disease in humans, animals, or plants.

For BW purposes, the most effective and efficient route of entry of
disease microorganisms into the human and animal body is normally by
breathing into the lungs. For plants deposition on external surfaces

is usually sufficient to cause infectiom.

ii
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Preface

In preparing a comprehensive review of the Army BW programs, it is
erucial that the activities be portrayed in the context of the times and
circumstances in which they occurred. For this reason, the events have
been related to the appropriate period of national security activity. It
has been difficult, at times, to provide finite data as some of the de-
tailed working papers have since been destroyed; however, much data is
available and every attempt has been made to use primary documents or
the most credible derivative data.

The policy of the United States regarding biological warfare between
1941 and 1969 was to first deter its use against the United States and
its forces, and secondly to retaliate if deterremce failed. Fundamental
to the development of a deterrent strategy was the need for a thorough
study and analysis of our vulnerability to both an overt and covert
attack while concomitantly examining the full range of retaliatory options.
Recognition by American scientists of the potential of BW and concern
about the United States lack of preparedness prompted the start of the
U.S. program in World War II. From its inception, the program was
characterized by continuing in-depth review and participation by the
most eminent seientists, medical conmsultants, industrial experts, and
government officials.

As a result of President Nixon's ban on BW weapons in November 1969
we have destroyed our limited BW weapon stocks. Because a potential
BW threat still exists, the U.S. still maintains a defensive BW program
in accordance with the 1969 Presidential policy statement. This program
seeks to develop effective warning and detection devices, protective
clothing and equipment and continues to assess the vulnerability of the
U.5. and its forces to enemy BW attack. The problems of biological
defense are greater today than at any time in the past because of the
technological advances in the biological sciences.

it
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Chapter 1

Introductory Survey of United States Army Biological Warfare Programs ()

World War II
In the fall of 1941, opinions differed on the potential effeciiv.uess
of BW. Sufficient doubt existed go that reasonable prudence required that
a serious evaluation be made as to the dangers of a possible attack.

Secretary of War Henry L. Stimson therefore requested the National Academy

of Sciences to appoint a committee to make a complete survey of the BW
situation (two months prior to the attack on Pearl Harbor). After

careful study, the committee concluded in February 1942 that BW was feasible
urged that appropriate steps be taken to reduce U.S. vulnerability to BW
attack. Secretary Stimson then recommended to President Roosevelt the
establishment of a civilian agency for this purpose. With approval by the
President, the War Reserve Service (WRS) was formed in August of 1942 with
George W. Merck of the Merck Company, a pharmaceutical firm, as Director.
WRS was attached to the Federal Security Agency and served as a coordinating
agency using l_'.he resources of existing government and private in-stitutions
to carry out the BW program. Scientific advice was received from a committee
of prominent scientists set up by the National Academy of Sciences and the
National Research Council. An exchange of information was also inaugurated
with the United Kingdom and Canada.

The firet task undertaken by WRS was the development of defensive
measures against possible BW attack. Its major achievement was the
organization of a research and development program (R&D now referred to in th
Department of Defense as research, development, test and evaluation, RDTL)
to extend the paucity of knowledge about BW, It was concluded that significa
knowledge could mot be gotten without larger scale developmental operatiocns.

1=1
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Therefore, in November 1942, WRS requested the Chemical Warfare Service
(cws) of the Army (redesignated the Chemical Corps in 1946) to prepare
to assume responsibility for a larger scale research and development program,
including construction and operation of laboratories and pilot plants.
Up until this time the Army had only been involved in the coordinating
Committee activities of the WRS. The Army chose Camp Detrick, Frederick,
Maryland, 2 small National Guard Airfield, as the site for new facilities
and construction started in April 1943. WRS turned over to the Army
CWS all operational projects but continued to exercise general supervision
over the entire BW program.

The Office of Strategic Services alerted the Joint Chiefs of Staff
in December 1943 to indicatioms that the Germans might be planning to use
BW. The BW program was accordingly stepped up and, in June 1944, the
complete program was transferred by direction of the President to the War
Department. At tﬁe direction of the Secretary of War, the Chemical War-
fare Service was made responsible for work on BW agents, for BW intelligence,
and for BW defense. The Army Surgeon Ceneral was directed to cooperate with
the CWS on mtt.era of BW defense. The program continued as a joint effort
with Navy and other Federal department participation. The R&D program
was greatly accelerated with the addition of field testing facilities and
a production plant. When the War Department assumed full responsibility,
Secretary Stimo:; appointed Mr. Merck as a special consultant on BW.
He also established the United States BV Committee in October 1944 wich

Mr. Merck as Chairmen and with senior representatives from the military

services.
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At its peak, the Special Predects hivasion of the Army CWS, which
was the main element for carrving ont the pregram, had 3,900 personnel,
of which 2,800 were Armv, tearly 1,000 Navy, and the remaining 100
civilian. The work was carried out at four 1nstgllationa: Camp Detrick
was the parent research and pilot plaat center; field testing facilities
were set up in the summer of 1943 In Mississippi, another field testing
area was established in Utah in 1944; and a production plant was constructed
in Indiana in 1944. All work was conducted under the strictest secrecy .
In addition to the coordination with the United Kingdom and Canada, a joint
program was undertaken by an American-Canadian team to develop dcifmu

against rinderpest disease of cattle.

During World War II, the policy of BW use implicity paralleled the
policy for Chemical Warfare (CW); that is, retaliation only. While the
United States had not ratified the Geneva Gas Protocel of 1925 which
prohibited CW and BW, President Roosevelt and Prime Minister Churchill

announced this policy in unilateral statements in the spring of 1942.

.

End of World War II

At the end of World War II, the construction activities and the testing

programs were terminated and the remainder of the activities gradually phase

down to a research status. The production plant, Vigo Ordnance Works, con-
structed at Terre Haute, Indiana to provide a retaliatory capability using
aerial bombs, ceased operation before infectious BW agents production began.

Only a harmless simulant biological agent (Bacillus globigii or BG) was

produced. The project was terminated and the plant was subsequencly sold to

1-3
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the Charles A. Pfizer and Company for commercial use.

By the end of World War II, a wide variety of disease agents effectiva
against man, animals, and plants had been studied and limited field testing
conducted. Extensive work on safety measures to perform BW research and
development had been necessary zs ho comprehensive procedures, methodo-

logies or equipment had been available at the start. Even so, infections

"occurred. These were later reported publicly in the extensive War Depart-

ment press release on BW in January 1946. The release was the first
notification to the nation and the world of United States work in BW. It
reported, in part, that:

"In all work on biological warfare carried on in the United
States, extreme care was taken to protect the participating
personnel from infection. Many new techniques were devised to
prevent infection and proved highly successful. Hospitals and
diespensaries were maintained at all installations, staffed with
both Army and Navy persomnel and were equipped to treat accidental
infections. As the result of the extraordinary precautions taken,
there occurred only sixty cases of proven infection caused by
accidental exposure to virulent biological wsrfare agents which
required treatment. Fifty-two of these recovered completely; of
the eight cases remaining, all are recovering satisfactorily.
There were, in addition to the sixty proven cases, 159 accidental
exposures to agents of unknown concentrations. All but one of
these received prompt treatment and did not develop any infection.
Tn one instance, the individual did not report exposure, developed
tie disease, but recovered after treatment."

Although remarkable nchievqne.ntu were made, the potential of BW had by
0o means been completely measured; and Mr. Merck in his final repert to the
Secretary of War recommended that the program be continued on a sufficient
scale to provide an adequate defense. A summary of accomplishments stated

in the report are shown at Anmex A.

14
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Chapter 2

Research and Planning Years After World Wur II (1946-49) (U)

Responsibility end Authority
When World War II ended, the CWS had as its major mission preparedness

for CW and BW in the context of a policy of retaliation only. The BW
program of the Chemical Corps was ju<*1fie? anaually to Congress along with

other Army programs. During the hearings in 1946 before the Subcommittee

!

of .the Committee on Appropriations, House of Representatives, on the Militarv
Establishment Appropriations Bill for 1947, the Chief Chemical Officer
discussed the BW program including the accomplishments applicable to public
health and welfare and the potential effects of biological warfare. In the
1947 hearings to the same subcommittee, a question was raised as to why the
Chemical Corps should be retained as a separate branch of the Army. General
Waitt defended its retention on the basis of its past contributions and the
future need for its technical military expertise. This issue was seriously
debated in the Army at that time and was resolved in favor of continuing
the separate Army Chemical Corps. A summary of the extent to which Congress
wvas awvare of the BW program is at Annex B.

With the establishment of the Office of the Secretary of Defense (0SD)
in 1%47, overall technical direction of the BW R&D program was vested in
the "Research and Development Board" of OSD which was constituted at the
same time. The Board had a Committee on Chemical and Biological Warfare
which carried out this respo;sibility. The Committee consisted of a full-
time three man executive staff and eminent consultant members from science,

industry and government.
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The authority channel of management control was from the Secretary of
pefense through the War Department (remamed the Department of the Army) to
the Chief Chemical Officer and on to Camp Detrick, Military command at
Camp Detrick was limited to administration of the installation service and
support activities; direction of the technical program in the laboratories
was the assigned responsibility of the Technical Director. Both the Commanding
0fficer and Technical Director were under the Chief Chemical Officer,

Scope of BW Program

The BW work was primarily confined to Camp Detrick with a small number
of contracts in universities and industry. Activities were concentrated on
BW agent research and defensive aspects; some applied research on dissemination
devices; the collation and digestion of the large scale R&D effort carried
out during World War II; and the formation of sound research and development
program frameworks. The research and development program is discussed in more
detail in Annex C.

In response to concerns about the vulnerability of the United States to
covert attack, the Research and Development Board, OSD, requested its Committee
on BW to consider the implications of BW insabotage in extension of a study
by a Special "Ad Hoc Panel on Sabotage." 1In October 1948, the Committee sub-
mitted a "Report on Special BW Operations" concluding that: BW was well
adapted to subversive use; U.S. was particularly susceptible to attack by
BW operations which presented a grave danger, and. the current BW R&D program
did not meet the requirements to defend against subversive BW operations.

The Committee provided a blueprint on goals, objectives, organization,
and examples of projects. One of their defensive project examples was conduct

of vulnerability tests on " . test ventilating systems, subway systems,
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and water supply systems with innocuous organisms . . .". Their recommend-
ations were subsequently abprnved and became the genesis of open air
vulnerability tests and covert R&D programs conducted by the Army, some
of which were in support of the Central Intelligence Agency (CIA). As a
result of the study recommendation a Special Operations (SO) Division was
established at Camp Detrick, MD in May 1949,

While most of the BW R&D program concentrated on the antipersonnel
aspects of BW, there are also smaller programs in antianimal and anticrop
BW as outgrowths of the World War II effort. The antianimal program was
closely linked to the antipersonnel érogram since certain diseases produced
effects in humans and animals, and the scientific disciplines involved are
identical or very similar. The anticrop R&D program differed significantly
in that agricultural sceintific disciplines were required. Additionally,
the anticrop program at Camp Detrick also included R&D on chemical substances
which could be used against plants for either defoliation or crop destruction.
The latter was considered CW but was performed at Camp Detrick as a matter of
scientific economy, As with the antipersonnel R&D programs, the antianimal
and anticrop activities were heavily research oriented during this period.

From the end of World War II until 1950, no production was carried out
for purpose of ope;attonal readiness and no facilities were available for
such work, Laboratory scale research and pilot plant development proceeded
as a natural extension of the research programs. New facilities for pathogenic
BW agent pilot plant production were also planned during this period. (Annex
C and D).

Testing
At the end of World War II, all the field test sites with the exception

of Dugway Proving Ground, were abandoned and the primitive Granite Peak BW
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test site at Dugway Proving Ground, Utah was inactivated. Pathogenic agent
testing at Camp Detrick was confined to closed laboratory size chambers and
was directly related to agent evaluation and medical defensive aspects. 1In
this period, no control experimentation on humans had yet been conducted

at Camp Detrick even though such experimentation was an acceptable practice
in the development of vaccines within the U.S. medical community. Small
scale outdoor testing with two biological simulants (BG, a spore forming
microorganism; Serratia marcescens, a vegetative organism commonly referred
to as SM) and inert material such as talc, were conducted at Camp Detrick.
These materials were considered to be totally ﬁarmless by scientific and
medical experts. In 1949, construction of an enclosed one million liter
test sphere (the largest in the world) was built at Camp Detrick and BW
explosive munition tests with pathogens were started.

The first open air sea tests with biological simulants were conducted
in 1950 aboard U.S, naval ships in the Atlantic Ocean off Norfolk, VA.
Simulant clouds were released to envelop ships so as to assess their vulner-
ability and to test prototype BW electronic detection devices. Annex E
provides a chronclogical listing of the open air tests conducted and Annex
F discusses some of the tests which have appeared in the news recently.

Open air testing of infectious biclogical agents was considered
essential to an ultimate understanding of BW potentialities because of
the many unknown factors affecting the degradation of microorganisms in
the atmosphere. However, the primitive test experience in World War I1I,
revealed that too little was known on how to assure absolute control of

infectious organisms in the open air from a safety and environmental

2=4
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established 2 committee to report on the status of the BW program.
standpoint. Safety and medical aspects in BW R&D as well as testing were

The committee report in July 1949 indicated that the U.S. BW defense
always of overwhelming concern; and adequate safety procedures and controls

osture needed improvement.
had to be operative prior to the initiation of any mew R&D BW projects. ¢

The general United States policy for use of CBR warfare, i.e.,
Annex G summarizes the BW safety program.

Support to Other Government Agencies

In addition to its internal BW technical work, the Army provided what

only in retaliation against its use by an enemy, was reevaluated at

the highest military and civilian levels in 1949. This culminated in

February 1950 when the President approved continuation of the retaliation
was tantamount to "contract services," to other military services and

only policy.
government agencies since it had the most comprehensive and largest BW

In October 1949, at the direction of the Secretary of Defense, the
program. From its formation, the mission of S0 Division was to carry out

. Research and Development Board established an Ad Hoc Committee on CBR
research on potential methods of enemy covert BW attack and also to assess >

Warfare to investigate all the technical and strategic aspects of the
the BW implications of the growing concern about sabotage in the cold war.

subject.
Activities of S0 Division in support of CIA were investigated and

. In June 1950, after extensive research, the Committee submitted a
recorded in the 1975 Report of the Hearings in September

report recommending changes in CBR weapons policy, establishment of a
1975 before the Senate Select Committee, chaired by Senator Church, to

BW production facility, that field tests of BW agents and munitions be
study Governmental Operations with Respect to Intelligence Activities and,

conducted,and all aspects of BW research programs be expanded.
therefore, will not be discussed in detail in this report.

Program and Policy Reviews
The military significance of BW and the need for a BW program were
constantly reviewed at the highest levels of 0SD between 1948 and 1950.
In July 1948, a comparative study of BW, CW and radiological warfare (RW),
was made by the Research and Development Board at the request of the Joint
Chiefs of Staff (JCS). Subsequent studies were made periodically to evaluate
comparative military aspects, time to accémplish R&D, system costs and

technical feasibility. In March 1949, the Secretary of Defense
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Chapter 3

Expansion of the BW Program During the Korean War (1950-53)

Attainment of BW Retaliatory Capability

At the onset of the Korean War on 25 June 1950, the report of the
Ad Hoc Committee on CBR Warfare was under review by the Secretary of
Defense. The Korean War spurred efforts to again develop a BW retaliatory
capability based on the ominous threat of USSR involvement but there
was reluctance to publicize the program.

On 27 October 1950, the Secretary of Defense formally approved all
of the Ad Hoc Committee on CBR Warfare recommendations except one relative
to changing U.S. BW retaliatory policy, and directed their implementation.
The U.S. Army Chemical Corps assumed prime responsibility for carrying
out the Committee recommendations. The Army was authorized to construct
a BW production facility at Pine Bluff Arsenal (PBA, near Pine Bluff
Arkansas). Design of the facility was accelerated and ground was broken
in February 1951.

The first limited BW retaliatory capability was achieved in 1951
when an anticrop bomb was developed, tested and placed in production for
the Air Force. Anticrop Agent production sites were carefully selected
for safety with the coordination and approval of the U.S. Department of
Agriculture.

Expanded Program

The BW test program was also accelerated in this period. (Annex E).
In late 1949, vulnerability tests with simulants were started in response
to the Report on Special BW Operations which pointed out the U.S. suscep-

tibility to covert BW attack. The first large area vulnerability test
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was conducted in San Francisco Bay in September 1950 using the simulants
BG, SM and fluorescent particles. (Annex E). Small scale pathogenic
field testing at Dugway Proving Cround was resumed in 1950 after a five
year lapse and expanded in 1951. (Annexes H and I). The first anti-
animal BW test was conducted in July 1951 at Eglin Air Force Base, Florida.
In 1954, the antianimal BW program was discontinued because it was con-
cluded that it lacked military worth. This is covered in more detail in
Annex C.

In September 1951, the JCS assigned priorities to the Army for the
development of specific BW agents. Also, the state of CBR readiness was
reviewed by the Secretary of Defense in November 1951 with the comnclusion
that a higher degree of readiness and more manpower was required in the
development of CW and BW munitions. A directive to improve CBR readiness
was issued to all elements of the Defense Department on 21 December 1951.

In early 1952, the Pine Bluff Arsenal BW antipersonnel agent plant
was 40 percent complete (Annex D) and the total cost was estimated at
$69 million. Production was scheduled for October 1952 but did not begin
until December 1953. Production readiness to meet estimated requirements
was achieved in the spring of 1954. The final total cost of the plant
was $90 million.

Major research facilities to support the expanded BW R&D program
were constructed at Camp Detrick and in 1953 over $10 million worth of
laboratory and pilot plant facilities were completed.

With the expansion of the BW retaliatory program, there was also
an increase in the defensive work, e.g., the research program in protection

against BW was almost doubled in 1952. Much data were developed in

3-2
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personnel protection, decontamination, and immunization. Early detection
research was started but progress was also because of the complexity of
the technical problem.

The preceding acceleration actions during the Korean War were, in
part, caused by the concerns of the field commanders. They became very
apprehensive over the possibility of the enemy initiating CW and/or BW
because of the intensive propaganda campaign accusing the U.S. of using
BW. It was recommended that the United Nations Forces should maintain
retaliatory capabilities and defensive preparedness in CW and BW.

Readiness

In response to the December 1951 DOD Directive to improve CBR readiness,

the Secretary of the Army established a committee to evaluate Army efforts
in CW and BW. The resulting report indicated a need to improve management
of the CW and BW effort by reorganizing to separate BW and CW elements on
a vertical basis. The report was reviewed by a panel of General Officers.
The panel supported the basic thrust of the Committee and proposed
"Contractor operation' of the BW program with a small government management
staff for supervision, paralleling the AEC management approach. As a
result, an Assistant Chief Chemical Officer for BW was appointed in the
early fall of 1953 and the BW elements of the Chemical Corps were
consolidated under him in October 1953. This action was a preparatory
measure prior to signing a contract with a large commercial chemical firm.
In late December 1953, while final negotiations were in progress with
representatives of the contractor, the firm advised that they no longer
wanted to contract operate the program and withdrew from further partici-
pation. The BW program was then continued, as reorganized, with government

personnel.
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In June 1953, a month before the Korean War ended, The Secretary

£ Defense expressed concern over the state of CBR readiness and stated
o »

that each Service, singly or in combination, ghould be prepared to

CBR weapons when directed. After a review of the Services'

employ
capabilities, it was concluded that BW capabilities were, indeed, limited

for a variety of reasons but primarily by knowledge gaps in the

pielogical sclences.
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Chapter &
Cold War Years - Reorganization of Weapons and Defense Programs

(1954-1958) (V)

Continuation of Technical Programs

As previously described, by the end of the Korean War in July 1953,
construction of the BW production plant at Pine Bluff Arsenal (PBA), was
nearing completion. Production of hardware for antipersonnel BW agent
cluster bombs began early in 1953 and by the end of the year had been
delivered to PBA for filling to aup[:ort Air Force requirements. In
December, the plant entered the shakedown test phase with pathogenic
organisms., It became operational in the spring of 1954 with the first
production of Brucella suis (the causative agent of undulant fever).

Large scale production of the lethal agent Pastuerella tularensis

(tularemia) began a year later.

The growth of BW R&D capabilities continued at Fort Detrick. Between
August 1954 and July 1958, an additional $15.6 million worth of laboratory
construction was completed, Safety continued to be of major concernm,
particularly where shipment of larger quantities of BW agent were contemplated.
(Annex J). In January 1955, and continuing until December 1958, the yaccine
research program at Fort Detrick was supplemented by a major contractual
effort at Ohio State University Research Foundation. The program included
the use of human volunteers. (Anmex K).

Policy Revision

A thorough review of the basic U,S. policy of "retaliation-only" with

CBR warfare was precipitated in May 1954 by the Chief of Staff of the

Army. The question of CBR policy was ultimately referred to high level
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national security advisors. Based on Soviet military doctrine expressed
by Marshal Zhukov in a speech to the 20th CPSU Congress on 20 February
1956, and repeated three days later by the Commander-in-Chief of the
Soviet Navy, our national policy was realigned. The Soviet pronouncements

clearly stated the tenet that CW and BW weapons would be used for mass

destruction in future wars., In 1956, a revised BW/CW policy was formulated
to the effect that the U.S., would be prepared to use BW or CW in a general
war to enhance military effectiveness. The decision to use BW or CW would
be reserved for the President.

Special Studies

In May 1958, the JCS again reviewed the BW and CW situation at the
request o f the Secretary of Defemse and concluded that progress on
offensive BW and CW was slow because of budget limitations. While the
Air Force has some capability, Army offensive BW systems were still under
development. Although there was a firm military requirement for CW and
BW defense materiel, defensive capabilities were not effective because
of technical difficulties.

In December 1958, a BW/CW Symposium was convened by the Defense Science
Board at the Headquarters of the Rand Corporation. This symposium examined
the militalry and political impact of BW and resulted in recommendations
that the Secretary of Defense acquaint the JCS of the results of the symposium,
develop weapons requirements, increase the CW and BW research effort, develop
weapons systems use doctrines, and attempt to gain public acceptance and

support for BW and CW weapons systems.
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The Defense Science Board approved the conclusions and recommendatiorns
resulting from the symposium and forwarded them to the Director of Defense
Research and Engineering (DDR&E). The recommendations were sent to the
JCS with tbe report, and an Ad Hoc Committee on Biological and Chemical
Warfare was established to prepare a research, development, test and

evaluation program based on the recommendations.
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Chapter 5
The Limited War Period - Expanded Research

Development, Testing and Operational Readiness (1959-1962) (U)

Program Definition and Expansion

In mid=1959, the DDR&E briefed the Secretary of Defense on the
potentialities of CW and BW and recommended a 5-fold expansion of the
RDTE effort over a five year period. The Secretary of Defense sought
adyvice on expanding the CW/BW weapons program and asked that employment
doctrine be identified, He was advised that present retaliatory capabil-
{ties were out of date and needed modernization; a U.S., operational
capability should be maintained as a deterrent; U.S. forces must be
capable of operating in a toxic environment; an increased RDTE program
directed to qualitative operational requirements was needed, and the
Service Chiefs should be requested to identify qualitative operational
requirements.

In late October 1959, the Chief Chemical Officer was directed by the
Chief of Army Research and Development to prepare an expanded five year
program. The DDR&E also revived_the Army's anticrop program which had
been phased out in 1957 because of the decreased interest of the Air Force,
the prime user.

By the end of 1959, the Chemical Corps mission reached a height of
emphasis unprecedented since WWII. The military Services were submitting
requirements for BW munitions, which included dissemination means for

artillery, missiles, drones, and other lesser weapon systems. (See Annex
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C, Research and Development). To further the emphasis the Secretary

of Defense set up a Biologicnl and Chemical Defense Planning Board,

to establish program priorities and objectives. The Board had eminent
scientists, engineers, and R&D managers from industry, academia, and
government. In the report of June 1960, the board recommended, inter alia,
major emphasis in the BW retaliatory and defensive programs. The DDR&E
approved the recommendations in August 1960 and the Services were directed
to increase their funding to attain identified BW/CW objectives., The
cold war years of possible direct nuclear confrontation (U.S. vs USSR)

had been ameliorated by the Korean War which had been fought with conven=
tional weapons. In about the same period, the Soviet Union was beginning
limited harassment tactics, e.g., the closing off of highway access to
Berlin, resulting in the Berlin airlift. The advent of limited war and
small scale conflict evoked a need for weapons which could assist in
controlling conflict with minimum casualties. Controlled temporary
incapacitation, therefore, became an RDTE weapons objective, and CW and
BW weapons offered the most promising technical possibilities. The BW
program was then shifted to emphasize incapacitation.

In the summer of 1960, the CW/BW national policy of "preparedness for

use at the discretion of President" which had been revised from "retaliation

only" in March 1958 was revalidated. Congress became interested in CBR

disarmament at about the same time and the Senate Subcommittee on Disarmament

held hearings and published a report (See Annex B). Stimulated by this
initiative, the Department of Defense mnducted extensive studies through

1961, concluding that for the "time periods 1962-65 and 1965-70 no single
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inspection procedure or combination of procedures were available that would
offer a high level of assurance against militarily significant violation
of BW arms limitations;" and that "there was no inspection procedure that

would insure against clandestine use of these weapons."

An immediate major Defense thrust of the Kennedy Administration was a
reassessment of BW/CW. In May 1961, the Secrgtary of Defense asked
that the JCS: evaluate the potentialities of BW/CW, considering all
possible applications; prepare a costed plan for development of an adequate
BW/CW deterrent capability. This project was Number 112 of about 150 which
the new Defense leaders were emphasizing. The JCS, using primarily the
August 1960 report of the Defense Biological Planning Board and an Army
Chemical Corps special submission, sent their study to Secretary of Defense
McNamara in early June, accepting the Board's basic findings and generally
supported additional emphasis, The JCS estimated that the cost for obtaining
Secretary of Defense McNamara's complete spectrum BW/CW capability was about
4 billion dollars.

The Acceleration Plans

Within 0SD, the JCS study was referred to the Director of Defense
Research and Engineering for review prior to submission to the Secretary of
The DDRE made a finite review of the JCS recommendations.
Overall, he strongly concurred in. the JCS view that these weapons had
great potential; however, he felt that they could be considered operational
only in the most limited sense and that the task of measuring their impact
accurately still had to be done. The DDR&E recommended that his office,
in cooperation with the JCS, come up with a phased approach for achieving
the required capabilities.

5=3
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The Secretary of Defense accepted the JCS recotmerdations as modified i
In 1962, the Army had a major reorganization which abolished the Chiefs
by the DDRE and' in July 1961; & DOD task group titlted, "Project 112 )
of Technical Services to include the Chief Chemical Officer, His technical
Working Group" was set up by the DDRE; with Joint Staff and Setvice :
operating functions were integrated into the newly formed Munitions Command
representatives. They then prepated a comprehensive plan for execution :
p y prep oup P of the Army Materiel Command. Selected mon-technical staff functions were
which was submitted in September 1961 to DDRE. The plan laid out recise
P H £ assigned to a new office within the Office of the Deputy Chief of Staff for
tasks, target dates and assigned ifon. The lack of adequate field
asks, get dates and assigned act ¢ lac quaTe Operations (DCSOPS), with the Chief Chemical Officer as its Director,
testing was also highlighted with the recommendation that a Joint Task
B g 4 initially with a staff of 70. Within the Munitions Command, the BW program
imilar to th 1 testi int k For b tablished
Force (similar to the nuclear ng Joint Task Force) be establishe subsequently was centered at Fort Detrick which had operational control of
under JCS control, which would conduct service tests. Overall, the project y
BW production activities at Pine Bluff Arsenal. In 1962, BW testing was
lted in large i ases in U.S. A BW programs, since the A&
resulted in large incre n rmy BW programs, since the Army assigned to a separate Testing and Evaluation Command.
Chemical Corps was respensible for conducting BW agent research for all
Program Accomplishments
military Services.
The BW program im 1962 reflected the objectives established by Project
Reorganization of Chemical Corps Functions
112. An anticrop weapons system.for the Air Force resumed in 1962 with the
The Army Chief Chemical Officer was notified by the Office of the Deput i
¥ ¥ production of agent. Within the increased program, $20.1 million was approved
Chief of Staff for Logistics (DCSLOG) on 14 November 1961, that he was
for modification and expansion of the production facilities at Pine Bluiff
responsible for carrying out the major portion of Army Project 112 actioms.
Arsenal. The development of vaccines for Q fever and Tularemia enabled
At this juncture, the Chief Chemical Officer was under the direct juris- Misei,
evelopment work on Q fever and tularemia to proceed to standardization as
diction of the DCSLOG with technical channels to other General and Special
BW agents., $2.3 million was authorized for procurement of broad spectrum
Staff elements of the Army, notably the Army Chief of Research and Developm abeibiorics for BY casualties.
where the primary Army focal point for Project 112 was located. The Assistai g
. Deseret Test Center

Chief Chemical Officer for BW (established in 1953) was shortlived and had As a result of Project 112, the A ivated / g
s e Army activated a BW/CW testing organi

bolished in 1954 when the new Chief Chemical Officer realigned the zation in May 1962 Deseret Test Center ) i
been abolishe . (DIC) was established at Fort
Chemical Corps to the traditional functional approach. With modest changes, las in Salt Lake Cit Utah
¥, ah,

It was authorized 227 military and civilian
it remained that way th h 1961,
ERee way BRI Personnel and was jointly staffed and supported by the Army, Navy, Air

orce, and Marine Corps. Liaison was maintained with the US Public Health

5=4
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Service. Its mission, organization, and functions were approved by the
Secretary of Defense. DIC.was to coordinate the requirements for, planm,
conduct, and evaluate testing of biological (and chemical) weapons and
defense systems, While reporting through the An;:y Chief Chemical Officer
and Army Chief of Staff, DIC had to obtain approval of the JCS for conduct
of tests, to include materiel, personnel, and funds. In addition, review
and approval by 0SD (DDR&E) and the President (President's Scientific
Advisory Committee (PSAC)) were required. The Secretary of the Army

also participated since he submitted the proposed test programs to the
Secretary of Defense on a parallel basis with the Army Chief of Staff
submissions to the JCS. For example, on 21 August 1962, the Secretary
of the Army provided recommendations with supporting detailed rationale
for the DTC tests. Coupled with the Deputy Secretary of Defense approval
of only part of the tests, these documents demonstrate the extreme care

taken to assure the ultimate in safety, the highest level of review and

approval, and appropriate government coordination. These reviews of propose

BW/CW tests focused on the need to place governmental controls on any
experiment that could have adverse effects onthe environment; and
precipitated a statement on national policy on 17 April 1963. This state-
ment required that the President give prior approval for any scientific
or technological experiments which might have protracted effects on the
physical or biological environment. OSD implemented this policy on 30
April 1963 by issuing a DOD Instruction titled, "Large Scale Scientific
or Technological Experiments," which spelled out precise controlling

procedures.
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Chapter 6
Adaptation of the BW Program to Counterinsurgencies -

The Vietnam War Years (1963-68) (U)

Technical Programs

Throughout the Vietnam War, the BW program was guided essentially by
the requirements delineated in Project 112.

The overall emphasis in Defense programs during this period was on
supporting the Vietnam War and the B‘H'program was limited accordingly. The
primary retaliatory BW efforts were directed toward meeting production
requirements of antipersonnel and anticrop agents. Production facilities
at Pine Bluff Arsenal were completed and between 1964 and 1967, the plant
produced several different BW agents. Various types of BW munition hardware

were delivered to Pine Bluff Arsenal, filled, and stored there. These

munitions were never shipped anywhere, except for test purposes. Production
of anticrop agent was accelerated in 1963 and continued until August B69.
Anticrop agent cultivating methods, originally developed at Fort Detrick,

were subsequently refined under a contract beginning in 1963. The agent

was subsequently produced and delivered to Fort Detrick at the termina-

tion of the contract in June 1966.

Chemical Herbicides

Based on the special scientific advisory efforts of the 0SD Advanced
Research Projects Agency to South Vietnam and supported by special funds
ovided by them, the United States Army and Air Force were requested to
uct chemical herbicide spray experiments in South Vietnam. The purpose
as to determine their operational suitability for defoliation of jungle
€tation to prevent ambush along key travel routes, and for destruction of
1eld crops grown by :‘..lie insurgents in remote areas. The technical work
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on the herbicides and dissemination devices was done by Fort Detrick perso
spread, the predictability of effects on the target population, and available
and the US Air Force provided aircraft and pilot support. These actions we
knowledge about their long term effects on the environment. Other associated
not BW but some confusion resulted because Fort Detrick carried out the RDTE
programs were also carried out and are described in the annexes listed above.
activities as a part of their overall scientific program. Subsequent U.S. - .
No serious consideration was given to their use i

introduction of herbicides operationally in 1963 and rapid increase in their e o R
hypothetical analyses were made to assess their potential,
use until termination in 1970, resulted in North Vietnamese accusatioms that

Defensive Programs

Defensive BW developments in this period emphasized rapid detection

the U,S. was using CW and Even BW. The impact of these actions on the U.S.

ban of BW in 1969 are treated in detail in Chapter 7.
systems, extension of available vaccines and improved therapy and prophylaxis,
Incapacitating BW Agents

Also, a test was conducted to determine the vulnerability of personnel in
In 1964 RDTE on enterotoxins from bacteria of the Staphylococcus group,
an urban subway system to covert BW attack. A series of trials were conducted
which causes severe short term incapacitation (known as food or ptomaine
in three major north-south subway lines in mid-Manhattan, New York City, in
poisoning), had progressed to the point where development of weapon systems *
June 1966. A harmless simulant biclogical agent (BG) was disseminated
appeared feasible. As a result, work on this potential agent was accelerate;
¢ within the subway tubes and from the street into the subway stations., The
Enterotoxins are not living microorganisms and are not contagious in any way
y simulant data when translated into equivalent covert attacks with
They are complex chemical substances produced by microorganisms which can
pathogenic agents during peak traffic periods indicated that large numbers
be readily synthesized chemically; and were included in the Fort Detrick BW
£ of people could be exposed to infectious doses. With the need for increasing
program as a matter of scientific economy, much like the chemical herbicides
money to support the U.S. Army's increased involvement in the Vietnam War
were part of the BW anticrop program. Staphylococcal enterotoxins were
and the mounting efforts in the United Nations (UN) to achieve some type
particularly attractive as agents because much less enterotoxin is required
of disarmament agreement in CW/BW, the funding support of Army BW programs
to produce incapacitation as compared to standard CW agents, President
gradually dropped irom $38 million in FY 66 to $31 million in FY 69 when
Nixon's statement in November 1969 did not specifically ban biological toxi
President Nixon banned U,S. BW weapons. In FY 73, when the Army biological
and extensive discussion ensued on whether to include toxins in the U.S,
ooy defense program had stabilized, the amount had dropped to $11.8 million.
declaration. The inclusion of toxins in the ban occurred in February 1970

and all Staphylococcal enterotoxin work stopped. The details of R&D,
production, human volunteer testing, and field testing are in Annexes C, D,
E and K.

6-3

Some living microorganisms, such as Q fever and VEE, were also conside

but were not as desirable as toxins because of the concern about possible
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Chapter 7

Disarmament and Phase Down (1969-72) (U)

Presidential Ban of BW

On 25 November 1969, President Nixon announced a major policy decision
on the United States chemical and biological warfare program. with respect
to CW, he renounced the first use of lethal and incapacitating chemicals
and he stated that he would resubmit the Geneva Protocol to the U.S. Senate
for ratification. With regard to the BW program, President Nixon renounced
the use of lethal bacterinlogical_(biologicnl) agents and weapons and all
other methods of biological warfare, and he directed the Defense Department
to make recoanendations for the disposal of existing BW weapons. He further
stated that the U.S. would confine its biological research to defenmsive
measures such as immunization and safety measures. Questions remained, how-
ever, on whether the policy applied to biological toxins. On 14 February
1970, a White House announcement extended the policy to biological toxins
regardless of their means of productiom.

The Presidential announcement was culminated by several major reviews
of U.S. policy concerning chemical and biological warfare by national securit
experts. However, as indicated in Chapter 6, the origin of the policy

change dates from criticism of U.S. application of chemical herbicides and

riot control agents in the Vietnam War beginning in the mid-60's. In additi :
studies of a coordinated U.S. policy on BW and CW were initiated by the Defen

Department and the State Department in October 1963. These studies continued

{into 1965. On 5 December 1966, the General Assembly of the United Nations

passed a resolution for all States to observe the principles of the Geneva
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protocol of 1925. In December 1966, a recormendation was made that the
United States should announce a policy of "no first use” of biological
weapons but no action was taken.

United Nations Disarm t Efforts

International attention on chemical warfare was heightened in January
1967 by the reported use of toxic material in the Yemen Civil War. The effec-
tiveness of the Geneva Protocol was questioned and there was considerable debate
at the United Nations on the necessity to develop new instruments to extend the
Geneva Protocol. A case was made by the United Kingdom to separate BW and CW
to facilitate disarmament progress in this area. In 1968, the Eighteen-Nation
Committee on Disarmament (ENCD) recommended that the Secretary General appoint
a group of experts to examine the dangers to mankind represented by employment
of CW and BW. The group was subsequently appointed following a UN General
Assembly resolution to this effect on 20 December 1968. They met in February,
April and June and submitted their report to the Secretary General of the UN
in late June 1969. In July 1969, the Secretary General accepted the report
and urged a halt to the development, production and stockpiling of all CW and
BW agents and proposed elimination from the stockpile. He also appealed to
all States to accede to the Geneva Protocol and to apply its provisions to
all chemical and biological warfare agents. In November 1969, the World
Health Organfzation submitted a separate report to the UN on the huaith
aspects of chemical and blological weapons. Both reports emphasized the
unpredictability, risk in, ﬁnd lack of control of BW in a major military
employment. At the UN, there was general agreement that no new instrument

of
ther than the Geneva Protocol was needed to preclude the use of CB weapons
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but that a mew agreement would be needed to prohibit their development,
Total destruction of DOD antipersonnel BW stocks and munitions was
production, and stockpiling.
accomplished between 10 May 1971 and 1 May 1972. The facilities at Pine
The UK continued to push for a separation of OW and BW and on 10 July
Bluff Arsenal were completely decontaminated and turned over to the Food
1969, they submitted to the Conference of the Committee on Disarmament (CCD .
and Drug Administration to pecome the National Center for Toxicological
a draft Convention for the prohibition of the development, production and
Research. Total destruction of DOD anticrop agents and decontamination
stockpiling of bacteriological (biological) and toxin weapons. (The UK
of facilities at the three storage pointe was accomplished between 19
draft was revised to include toxins at the suggestion of the U.S. and was
April 1971 and 15 February 1973.
resubmitted on 18 August 1970.) The USSR submitted a competing disarmament
The offensive BW experimental program was alseo terminated in 1969
Convention encompassing CW and BW to the UN General Assembly in September 19
with a complete inventory of all BW materiel at Fort Detrick and Dugway
It was in this framework of international debate that President Nixon made

Proving Ground and destruction of all items except those essential to

his preemptive ann t of unilateral BW disarmament by the United State

defensive BW research. The BW production facilities were decontaminated
United States Demilitarization Program

and assigned to the Army Health Services Command pending formal transfer
In preparation for the President's announcement, the Department of the y
to the National Cancer Institute (NCI). The NCI has performed work through
Army in August 1969, was directed to immediately cease all production of to:

@ contractor at the former biological laboratories since 1972 under an
and biological agents and filling of dissemination devices. Guidelines for -
i interim agreement; final transfer should be completed in 1977. Finally
BW demilitarization plans were formulated and plams were initiated for disp 3
BW defense program management and operations were transferred to Edgewood
of all antipersonnel agents and mmitions at Pine Bluff Arsenal and all anti

Arsenal. Details of the BW demilitarization program are contained in Annex L

crop material at Fort Detrick, Rocky Mountain Arsenal and Beale Air Force B )
Biological Warfare Convention and Geneva Protocol

The plans emphasized operational safety and control, total accountability

In March 1971, while the U.S, BW demilitarization program was in Progress
for all materiel, and absolute verification of destruction in the form of th '
e East and West stalemate regarding separation of BW and CW weapons was
incontrovertible data. The plans were reviewed extensively by Army experts Bt
Token and a mutually acceptable draft convention applied to BW alone was
and by U.S, Departments of Health, Education and Welfare; Interior; Agricul Sl
tted to the General Assembly, The convention was approved by the Assembly

the Environmental Protection Agency; and appropriate state and local in D i
ecember, signed in Washington, London, and Moscow on 10 April 1972,

officials. Accompanying environmental impact statements were filed with th Ratificat
cation by the U.S. Senate was delayed by their consideration of the
President's Council on Environmental Quality. Geneva p
Trotocol and the question of adding herbicides and riot control agents
to the definition of oW agents,
*0n 26 Aug 1969, the Eighteen Nation Committee on Disarmament was renamed

"The Committee on Disarmament (CD)" to reflect expansion of its membership.
The name of the conference was changed accordingly.

73

The question was resolved by President Fort in the latter part of 1974
when the Administration renounced as a matter of policy the first use of
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Chapter 9

of riot control agents and herpicides inm wrr except under specifie o
The Bioiogical Defeuse Research Program (1973-77)

conditions of defense to save lives. The Senate approved both the

Program Realignrent

S§ince the Presider:'s ban on cffensive BV in November 1969 (extended

Protocol and the Convention on 16 Cecember 1974 and President Ford

signed documents of ratification on 22 January 1975.
by the ban on biological toxins in February 1970), the Army has confined

its BW technical program to demilitarization and to defemsive developument
involving physical protection and'medical procedures. The demilitarization
programs have been discussed in the previous chapter and elaborated in

Annex L.

On 1 April 1972, Fort Detrick was transferred from the U.S. Army Materiel
Command (AMC) to the Office of The Surgeon General. As a result of the

shift in ownership of Fort Detrick, the Analytical Science Office and the
Biological Defense Materiel Division were transferred from Fort Detrick to
Edgewood Arsenal, Maryland. On 1 July 19?3,. FYort Detrick and the U.S5. Army
Garrison was reassigned to the U.S. Army ﬁealth Services Command also under

The Surgeon General. Civilian personnel, equipment and facilities of the

r
vy !

Plant Sciences Directorate of Ft Detrick were transferred to the U.S. Depart-
t of Agriculture to continue the work on defense technology against crop
disease in accordance with a PSAC recommendation.

The U.S. Army Medical Research Imstitute of Infectious Diseases (USAMRIID) *
located at Fort Detrick is the center of the Army's program on the medical
aspects of BW defense. The physical defense program is conducted by the

al Defense Group, with approximately forty personnel, assicned to
the Directorate of Development and Engineering at Edgewood Arsenal. Field
Lest support of the Edgewood Arsenal effort s provided by Dugway Proving
ound. Under an RDTE Project (Technical Assessment of Foreign Biological
t), Dugway Proving Ground has the mission of examining the U.S. and

t8 Armed Forces' vulnerability to bioclogical attack. This function is

Proximately 461 assigned personnel.
8-1
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assigred to a total of seven analysts in the Studies Division who examine )
establishment of performance characteristics for the proposed systems.

available intelligence reports, current laboratory research, and results )
. Studies included threat analysis, target analysis, field alarm array studies

vulnerability testing with an overall assessment of these activities.
and the impact of detector arrays on casualty reduction, system logic

Vulnerability assessments normally involve study and evaluation rat.e. th " .
studies, «ad related concept of use stulies leading to a better definition

laboratory R&D; however, simulant tests mav be conducted when additional
. of system requirements. Coupled with the detector development was the

basic data is required.
& parallel development of a large volume field sampler which would be

Funding for the total RDTE effort has varied from $10.2 million in
triggered by an alarm to collect a samplec.

FY 73 to $14.4 million in FY 76. Most of the funds (approximately 65%
Exploratory development of biological agent decontamination continued

of $14.1 willion in FY 77) have been applied to The Surgeon General's b’ .
throughout the 1972-77 period. A contract package was prepared for the

medical defense programs.
exploratory development of a decontamination system for biological contaminated

Physical Defense Program

personnel, equipment, and enclosures. This would be a four year technical

Biological Defense Gr has T ibility for basic research and
oe e TR VR REETHEON & i effort planned for FY77 through FY80.

development of bilological detection and alarm devices, development of high .
Basic research in this area is directed at evaluating the concept of

volume aerosol sampling and collection equipment, as well as development
decontaminating microbiological aerosols with a counter-aerosol of & chemical

luati f devi t tocols f hysical
and evaluation of devices, systems, methods, and protocols for physica B fhctant such as lactic scid.

protection and decontamination. The major thrust of the physical defense N )
In the area of physical protection, peripheral leakage tasts on

program during the 1972 to 1976 time frame has been towards the end item
two new mask prototypes will be completed, and evaluation of the leakage

development of a Biological Detection and Warning System for the field A .
P B & °F characteristics and performance of individual and collective protection
equipment under development for the Army will be continued.

Medical Research Program

The current program for basic research on biological detection has BB ohifactive 68 fhe padichl resedrch voagEa 55 Sha deveiermarich b

emphasized studies on remote detection concepts. This research has £F i
effective, integrated medical defense against biological weapons and highly

consisted of theoretical analyses of the feasibility for detecting micro- infectious agentls N d el {eal had i 1 & 1
i ew and classical rechniques in virology, immunology,

biological aerosol clouds in the atmosphere area scanning methods. No and pathology are T L T e, | I:h;a sisly iaihants
’

experimex.ltal s Prevention and/or treatment of biological agent casualties, and rapid

YThe hardware development program was accompanied ang supported by &n hbm'atory et paeion of WF SEEGEe s HoLE 41 Shes eiticpmdli et

active program of system analysis to provide a logical basis for the diseases of importance in military operations. A major effort of research
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is the development, production and stockpiliag of vaccines that can be used
by US military troops deployed anywhere in the world against known and
potential BW agents. The only national resource for vaccine development

of any magnitude for the US Armed Services, Merrill National Laboratories,

is utilized for mass production of tandidate vaccines. This multifaceéted™

program utilizes the most efficient methods and technology for prevention

i : i
and treatment, aerosol immunization, diagnosis, and vaccine production for

BW agents and other militarily important highly infectious diseases.
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II-Serratia marcescens Infection
III-Extract from House Report No. 815, Research
in CBR. A Report of the Committee on
Science and Astronautics. The House
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FOP FELEASE AT 7:30 P.M., BST. JANUARY 3, 19L6 againui the Axis.

el A type of werfare that misht have been employed in World War II - a
"‘patmti'e.l avenue of attack by our ensmies - wes biological warfare.
‘Piological warfare may be defined as the use of bacteria, fungi, viruses,

. prickettsies, and tcxic agents from living crganisms (es disvinguishec

* from synthetic chemicals uced as gases o~ poiscn) to produce death or
@isease in men, animals, or plants. This type of werfare wag not unknown
in World War I, elthough it was employed only on a very limited scale.
Mhere is incontrovertible evidence, for example, that in 1915 German agents
‘4noculeted norses and cattle leaving United States ports for shipment to
" the Allies with disease-producing bacteria.

BIOLOGICAL WARFARE

. REPORT PO THE SECRETARY OF WAR EY MR. GEORGE W. MERCK,
SPECIAL COHSULTANT FOR BIOLOGICAL WARFARE

Note to the Editors: Intelligence reports of investigation conducted by
Military Intelligerce agencies in Japan after the occupation and received
there after Mr. Merck had prepared his report to the Secrevary of War show
that Japan had made definite progress in biological warfare. From these
investigdtions it is known that the Japanese Army fostered offensive de-
velopments in this field from 1936 until as late as 1945.

In the years between World War I and World War II a general interest
i{n the possibilities of biological warfare was maintained by scienticus
L end military men in meny countries, and many came to believe tha% *his
| ‘type of warfare wac possible or even probable in the future. As tae
' inter-wer period drew tc a close, opiniocn in the United States as to the
) \ possibility of biological warfare was by no means united, but commcn prudecce
laboratories were fieldtested at Army proving grounds where field experi- ‘@ictated to those responsihle “or the nation's defense that they give
ments were also conducted in the use of bacteria for purposes of sabotage. . gerious cocnsideration to the possible dangers in this field. The counsei
These efforts “d:e ms}mﬂ vith ;n:rg’tan: igge:ﬁty;hemle d;f;nite - . of those alert to the possible danger was formally brought tc the ettertion
brogress vas made, apanese had not a e e war ended reache ' of the War Department in the fall of 1941, whereupon Secretary Sti=son
e a position whereby these offensive projects could have been placed in promptly requested the National icademy of Sciences to appoint a cczmiviee
! operational use. ' . to make a complete survey of the current situation and of future pos-
sibilities.

Intensive efforts were expanded by Japanese militery men toward
forging biologicel egents into practical weapons of offensive warfare,
T Modificationz of various weapons developed through research in their

There is no evidence thet the enemy ever resorted to this means of
warfare. Whether the Japanese Army could have perfected these weapons in
time and would have eventually used them had tne war continued is of cours
not known. However, defenses against biological warfare were the subject
of an active researth and development prcgram in this country. .

After careful study, this committce - known as the WBC committee -
. drew the conclusion in its report of Februsry 1942 that biological warfare
" wae distinctly feasible and urged thst appropriate steps be takea itr
- defense against its use. The report stated in part:

This report sets forth the combined efforts of American scientists an
industry working with the armed forces and in cooperation with similar
agencies in the United Kingdom end Canasda to develop defenses to enemy
attacks by biological warfare. t

"The value of biclogical warfere will
% be a debatable guestion until it has

been cleariy proven or dispreven by ex-

perience. The wide acsumption is that

s : g any method which appears to offer advantages
While the military developments cannot be disclosed in the interest of VRl D e to a nation at war will be vigorously
neticnal secwity the research cunt..sufed sigmiricant xnowledge Lo waal LBk employed by that natior., Tuere is bui cne

was elready known concerning the centycl of diseases affecting hurans,
b gnirmals and pleats. Arrangements have been made vhureby this information
[ of value to humanity as a whole will e uele aveileble to the putlic frem
those sources respensible for the wirk. Zhisz will be acccmplished throug
reports before s2ientific bodies, ».0licaticn ir sclertific journsls and
other means by whizn auvances Ir szlience end medicire are dissemirsated in
peacetine.

logical course to pursue, namely, tc study
the possibilities of such warfare from
every augle, make every preperaticn for
reducing its effectivensss, and thersby
reduce the likelihc-4 o7 its use.”
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Witk these conclusicrg rvefnre nim, Secretary Stimson recommended to
President Roosevelt the es* hment of e civilian agency to take full
charge of all sspects of bislogica) weailavrs. Upen tae approval cf tha
President, the War Research Service wivh Dr. George W. Merck as Director
was organized in the summer of 194Z ané was atvached to the Federal
Security Aj:ucy. In the interests of c¢fficiency, 2conomy, and secre -y
War Research Service remained 2 amall crgenization. It served primarily
as a coordinating agency anc drew on the facilitiee, personnel, and ax-
perience already existing in the GoVermment and private institutions. T
recommendations were implemented by orders end directives issued by the
various branches of the Armed Services, particularly the Medical Services
of the Army and the Havy and the Chemical Warfare Service of the Army.
propriate liaison was maintained with the Armed Services, the U.S. Publie
Health Service, the Department of Agriculture, and the Department of the
Interior. Intelligence was obtained from the Army, the Office of Navel
Intelligence; and public relations matters were handled in cocperation
with the Bureau of Public Relations of the War Department, the Office of
War Information, and the Office of Censorship. A Committee of prominent
gcientists -~ known as the ABC Committee —-- was set up by the National
-Acadeny of Sciences and the National Research Council to advise War
Research Service on its special research problems.

The exchange of information on this subject which had been inaugurate
some months before with the United Kingdom and Canada was continued and
provision was made for the interchange of tioclogical warfare personnel
between the three countries.

The first major task undertaken by War Research Service was the de-
veloprent of defensive me=sures against possible biological warfsre atta
Measures were taken in coonerstion with the Armed Services to protect
the supply of water, food, and milk on the mainland; in Hawaii, the

Caribbean Area, particularly the Canal Zone; and finally all oversees
theaters.

An extensive program for the collection of intelligence on bilological
warfare was established, making use of the intelligence collection agenci
of the Armed Forces, the 0SS, and the FBI, end arrangements were made to
send specially trained intelligence officers into operational areas to
stimulate the cocllection of intelligence on biological warfare. '

The major achievement of War Research Service, however, was the
organization cof a program of research and development to extend the
boundaries of knowledge concerning the use cof pathogenic agents as a wear
of wvar and the means of vprotection against possible enemy use of these
agents. All known pathogenic agents were subjected to thorough study und
screening by scientists of the highes: competence in their respective
fields to determine the possibilities of such azeants being used by the
enemy. Those disease-producing agents which sesmed to cffer scme promise
were assigned to various university and private resesrch laboratories rfor
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In Hovenmher 1942 Far Resesrch Service requested the Chemieal Warfar=

porties, means of
« Aa the progum

w povediney {hoir

-WI ‘of the Army vo prepare to assume resionsibility for a larger ccale

opment program invclving the construction end cperetion
of .;f; ::E;Edneiabgmgﬂe- end pilst plants. The site chosen for
‘W facilities waz et Cenp Detrick, Frederick, Maryland, where ccn=-
3 on was begun in April 1543, VUhen these facilities were put 1??0 }
on, research projects which had been developed under sponsorsnip of

l'm Research Service were turned over the Chemical Warfare Service for

ice continued to
further developrent at Camp Detrick. War Research Serv
syercise general supervision over the entire field and continued to sponsor
fundamental research studies iu universities and private institutions and
to help secure scientific pers scnnel and equipment for the Camp Detrick

Wou

hﬂnuemer 1942, the Office of Strategic Service reported %o the
jdﬂi Chief's of Staff that +hare were some indications that the Cermeans
leming t6 use biolcgical warfare agents. While the evidence

"ﬂﬂ'ﬁems might use such agents was inconclusive, there was con-
E ‘eoncrete information available from work which had been car ricd
on in the United States, the United Kingdom and Canada that attack by
blologieal agents was feasible. Accordingly, it was decided in Jenuary
m‘h stop up all work in this field, particularly in terms of che

on of troops sgainst pessible enemy use of these weapons, and t¢
m & large part of the responsibility for the biclogical warfere
{ to the ‘War Department. The complete transfer was accomplishel by
b4 ©f the President in June 19kk when the Chémical VWarfare Service
ﬂl-“"umnsi‘hle for the program in the Wer Department with the
w«: of the Office of the Surgeon General on certain importiant
M phases. The Navy Departmert continued to make important
N (butions to the program and continued to work in close collaberavicn
wit War Cepartment in this field. The research and development
‘was greatly accelerated, although it was di rected that no

bic) 8l warfare agents should be oreduced in quantity without stecir
W of the Secretary of War. In fact, no large stocks of these
agents have ever been accumulated.

Unon essumption of the War Departmert of fuwll responsibility in this
ﬁﬂ‘g the Secretary of War appoirted the Director of War Research. Service
{8l Consul<ant on Bislogical Warfare and established the U"t"‘ :tates
fcal Warfare Committes, with Mr. Merck as chairman, to advise hir on
mﬁtteu and to meintein clcse ifaizon with the British aend .rr\aamn
mcemed with biological werfare. This Cormittee was compos
oy atives of the Chemisal Warfare Sarvise, the Office of ¥he Eurceon

of
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.Division at its four instellations were combined operations -- with Army,
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Cenersal, 1.5, -
U.5. Novyw;
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8peclal 8

ire. .Y, Navy; Lureau of Ordnence,
Develoymeny Divieion, War Depsirtment
«f BSrebegic fervices. A new fommittee
p 2e - weg formed by the Fational Acadeny of
Zzticnal Pesearch Council to advise the War Department

+ aspects of the subject.

At the hel

it ol its development, the Special Projects Division of
the Chemizel Warfare Service of the Army, which cerried the main

responsibilisy Jor the program after June 194L, had a total persomnel,
nearly 39CC, < which some 2800 were Army personnel, nearly 1000 Favy, and .
neerly 100 civiiian, The projects carried on by the Special Projects 1

Navy, and civilian personnel working together in the closest cooperation.
They worked under high pressure and the strictest secrecy. Their achieve-
ments have been most remarkable.

The first installation, established by the Special Projects Division
in April 1943 was the parent research and pilot plant center in Maryland;
the second, Fi=ld testing facilities established in the summer of 1943 in
Mississippi; the third a plant designed for the investigation of larger
scale production acquired early in 1944 in Indiane; and the fourth field
testing facilities established in the summer of 194lL in Utah. These
installations were unique in many respects requiring, as they did, special
designing to meet the completely new problems under investigation. The
need for great precision and rigid safety requirements created many compie
engineering protlems. Special equipment had to be designed, constructed,
and instelled to handle processes never before exploited end on & scale of
operation never before undertaken. . i

While it is not possible to reveal at this time the specific agents
on which intensive work was done at those installations, the general nature
of the problem and the type of information thet was obtained in this field
can now be told. It should be emphasized that while the main objective in
all these endeavors was to develop methods for defending ourselves egainst
possible ensmy use of biological warfare agents, it was necessary to in-.
vestigate offensi\jre possibilities in order to leern what measures could be
used for defense.’ It was equally =lear that the possibility of retaliation
in kird cculd nct be disregarded in the event such agents were used against,
us. Accordingly, the problems of offense and defense were closely inter-
linked in all the investigations conducted. This is implicit in the dis-
cussion which follows.

A wide variety of agents peathogenic for man, animals, and plants was
considered. Azents selected for axhavstive investigation were made s3:
virulent as possible, produced in specially selected culture media and und
optimum corditions for growth, and tested for disease producing power on
animels or pisnts. Intensive investigetions were conducted or many sspects
of this field, including studies of how well various organisms of hizh
disease-producing power would retain their virulence end how long they wo
remain alive under iifferent siorsge conditions; biclogical, physical, and
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: reguired Lo product

: sures; the number of vrgel
raiective measures; “he NUmdCT £ .
ot taeranauctic sgents;

. ehe effeciiveness of antibiotics ena

e o nf varigus gilse=der; ar
“. chemicels (or cuzgents) wien dsed with pathogenic sgents or

i fiuencing their disease producing powers. From these and

Al -; hes come much new informacifon which, when publishec in

journals, will make significent contributions to the sdvun:_:e.‘:em

. Ertensive studies of biological and chemicel egents whick

sed in attacking o3t erops resulted in certain dis-

wnich will undoubtedly prove of great value to agriculture.
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gtudies were made of metheds and mzans v which biclogiczl werfare

’ agente might be employed ageinst us. This involved not only the perfection
~of antisabotage measures -- information on which was made available to

i ieg = studies of the
ate civilian and military authorities but alse stu s )
m:itypea of muniiions that might be employed for the disseminetion af

"biﬂlosicll warfare agents. A strong iantelligence program vas instituted

ctively i ticn with the
operated very effectively in all theaters of.opera ; t
mﬁt rhu.t a thorough knowledge of German activities in T:hls field ‘.«'as‘alsc
obtaiped. Eimilar investigations of Japanese activities (are now be:ng}_uere
sonducted., When these investigations are completed it will be possible ta

_wvaluste fully the work carried on in this field by our enemies. All

evidence to date indicates that the Axis powers vere behind the United

. States, the United Kingdom and Cansda in their work on tiologicel warfare.

It is also known that after early 19L2 Germany obtained no information
¢oncerning United States activity in biologicel warfare, end that no

. gerious leaks of informaticn on this subject occured in this country. Tke

intelligent and whole-hearted cooperation of the press and radio of the
nation, working in conjunction with the Office of Censorship, helped very

materially in this regard.

In all work on biological warfare carried on in the United S't.att_zs,
extreme care vas taken to protect the participating personmel from in- )
fection. Many new techniques were devised to prevent infe?tion an:‘.__::rovec
highly successful. Hospitals and dispensaries were maintained at aﬂ._ i
installations, staffed with both Army and Navy personnel anc wall eguipped
B0 treat accldental infections. As the result of the extracrdinary
precautions taken, there occured only sixty cases of proven infection .
caused by accidental exposure to virulent biclogicel warfere agents wh:lc.n
required treatment. Fifty-two of these recovered completely; cf the eigax
cases remaining, all are recovering satisfactorily. There were, in )
addition to the sixty proven cases, 159 accidental exposures to agen‘.s‘ot
unknown concentrations., All but one of these received prompt treatment and
did not develop any infection. In cne instance, the individual did nct
report exposure, doveloped the disezsc, vut recovered after treaixsnc.

Obviously none of these cases were brought about intentionally, and

were not, therefore, "contrclled" experiments, but in any eveni certein
valuable informaiion was cbtained Zrom their treatment, particularly with

A - 5=
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regord To aew antibiotvics, chemsthesup.niic agerts. and irmunizing pro= 0 SUpplYy T .
ceaur=s, whien, but for those caces of acefdentel Irfaction, conld sntal animals reculstec b
othervise heve been tested onty on animsls. Considering the variety of -
highly pathogenic agents handled, the scale of operutions employed, and
the relatively large number of pecple involved, the safety record of ow
blologic.) ..rfarc program is truly res..iuble

G Apvlications of sperisl puotcgravhic techaigues to the study
"m;_e milyq(sz-ganis:as und the safety of lebaratory procedures,

. 1p.  Informaticn on the effects of mere then 1000 differeat chemical
s on living plants.
L LTI

The activities or the United States in the field of biological warfa
undsrtaken under the good of necessfty and aimed primerily toward securf
for this nation and its troops in the field adequate protection against |
possible use by our enemies of biolosical warfare agenis, were carried of
vith that teamwork which has characterizes .: uany of our efforts in war
time. The branches of the Army and Navy, many civilian scientists,
university and private research institutions, and several Departments of
the Government all worked together to the common end. This was a matter
of great urgency, and many of the problems were unique ahd most complex,
The objective was attained; adequate defenses against a potentially
dengercus methcd of warfare were devised, the possibility of surprise
from this quarter was forestalled. Apart from the military objectives
attained, however, much information of great iasting value for human
welfare was obtained. Unique facilities were established for research
and experimentation on pathogenic agents on a scale never before possib
These facilities will be of irestimable value to future military and
eivilian biological investigations. In general terms, these were some ¢
tte more important accomplishments of the program:

.

11. Studies of the production and control of certain diseases of

q '8 ng taken to permit the relemse of such technical papers
:rsyb':.;z:e :-;a ha.vepbeen engeged in this field as may be pub_;ished
% ¢ndengering the national security. It is important that this be
for mush of the information develcped in the course of this under-
‘i1l De of great value to public health, sgriculture, industry, and

: rgmamemai sciences.
’ IIT

‘While it is true that biologicel warfere is still in the realm of

rather than fact, in the sense that it has not actus}lly bean used
vLary sperations, the findings of the United States in this fielg
with the findings of groups engaged in similer work in the United .
‘gnd Canada have shown that this type of warfire cancot be"lis-counteu
"those of this netion whe are concerncé with the nitionel secu:n::'. Cur
P8 durine the war prcvided means of ceranding the r_.a:ion zgainst
ogical warfare in terms of its presently kncwa potentialities, und
nlored means of retalistion which pight have been used, had such & course
necessary. Although remarkable achievements can be reccrded, the

8 and bounds of thls type nf werfare have by no mesns been completely
ured. Work in this field, bYoru of the necessity of war, cannot be

ed in time of peece; it must be corntinued on a sufficient scele to

de an adequate d=fense. 3

1. Development of methods and facilities for the mass productio
of microorganisms and their products.

2. Development of methods for the rapid and accuraste detection
of minute quantities of ‘disease-producing agents.

3. Significant contributions to knowledge of the control of
airborne disease-producing agents.

& L. Production and isolation, for the firet time, of a 1
crystalline bacterial toxin, which has opened the way for the preparatin
cf & more highly purified immunizing toxoid.

It is important to note that, unlike the development of the atomic })?m':
other secret weapons ducing the war, the development of agents _t‘nr bio-
al warfare is possible in many countries, large and small, wi‘.:ue'-tm_ )
expenditures of money or the construction of huge production focilities.
clear tnat the development of biclcgical warfare could very wfll
ed in meny countries, perhaps under the guise cf legitimate medical
bacteriological research. .

1

5. Development and production of an effective 4oxoid in
sufficient quantities to protect large scale operations should this be
necessary. :

r. ~ In whatever deliberations that tske place concerning the impleme:t‘ation
of h‘-"lla’ting pecce in the world, the potentialities cof bioicgical wua.va.e

i - wﬁ safely be ignored.

ﬁw, . GEORGE W. MERCK
Consultant

6. Significant contributions to knowledge concerning the develo)
of immunity in husan beings and animals against certain infectious diseas

7. Important advances in the treatment of certain infectious
diseases of human beings and animals, and in the development of effectiw
protective clothing and equipment,

espectfully vours,
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by Fort Detrick ecientists were published ian the open literature.
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policy lest 1our in makicg pebile e wnzi o wn Doole of biclogical werfare
T 3

Cocgressisnsl Awareness . G

’ which we axe v:avescaniaz. v FNEECL The i e »oysiement o Defense is

World War 1T, The strict secrecy and urgency imposed during World M making public the amcunts of meney which we 2ve epencing for biological

War IT (Wili) on the BW program prohibited public knowledge and resulted im warfare. or that we spend money for uch purposzes ... T do not see that

oniy cursory Congressional review. However, key Congressional leaders we any useful purposc has been served. ™

kept genevrally aware of the program through Secretary of War Stimson and h Post_Korzan War, Ir hearings befove the Defense Subcommittee of the

consultanc for BW, George W. Merck. At the end of WWII, an official report House Committee on Appropriations for 1953, the record shows the need

(an unclassified version of Mr. Merck's secret report to the Secretary of J for an increcsed funding level to pay for mew biological laboratories that

War) was released and published. This report, entitled "Implications of wera scheduled to begin operations in 1953.

Biological Warfare," was included in a volume of U, S, Scientific Atomic With these actions and the need to justify funds for a continuing

Energy Information transmitted to the United Nations Atomic Energy Commiss Army BW program, Congressional cversignt was expanced to the level of

in June 1946 by Bernard M, Baruch, the United States Representative. Con= gerutiny afforded other military programs having security implications and

"

commitantly, selective BW work was authorized for publication in scientifie lri'lﬁllu! extended to the point where special Congressional Cormittee

P

journals. During the period 1946 to 1972 over 1,600 scientific papers comprehensive reviews were conducted starting ir 1959. The Kouse Committee

on Science and Astronautics held a two-day hearing in June 1939 on Chemical,

Biological and Radiological Warfare Agents, chaired by Congressman Overton

Brooks and included, among others, Congressmen John W. McCormack, Joscph

W. Martin, and Olin E. Teague. A study on CBR Warfare and Its Disarmament

Aspects was prepared in August 1960 by the Subcommittee on Disarmament of
"

Post World War II. During the period 1946 to 1952, information on
the BW program .uu provided to members of the House Armed Services Cormit

IM!HIE Subcommittee of the House Committee on Appropriations.

Because of the classified nature of the discussions, a number of the portie the Comiittee on Foreign Relations of the United States Serate. The

of the hearinge are not reflected in the Congressional records. In the Chaimman was Senator Hubert K. Humphrey and includes, dnonig okhery,

1946 hearings the Chief Chemical Officer discussed the BW program in detal ieha R, Kevosdy and Senator Frank Church.

including accomplishments applicable to public health. In the hearings These special revieus sugmented che annual Amy budget justification

subnis " ¢ o ' ;
before the Defensa Subcommittee of the House Committee on Appropriations slons and testimony to the Congress in which the /immy BW progrims were

for 1951, Mr. George M. Mahon, Texas, Chairman, reflected the view 2xpres Specificelly identified and were, at times, the subject of extensive discussion.

i y 6 DeTongs Ve . worohkl st
at times by other Congressionz! members when he decried the "Change of our B neAxings before the Defunse Suocommittee of the House Appropriations

Committee i 1959, Congressman Pobert L. =. Sikes

, Florida, asked Z:creiary
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csl wezfare. On 25 Kovambeyr WL, Tywsiosul Nixea®s stitement
o. NYcfense McEiroy for a review of the chemical and EW progrems bacivee :
J. 2 wee of Bé and @eCe 2 Fhaceaunt svpporcing @ utiversal out-
"ihey are both operating now on & mesger Pasis." Oun 26 March 1855, Mzjor,
. Since then Congressional veview his been constant and at
ceneral William M. Creasy appeared as a witness before the aforementioned 1
intense. The policy reviews continued in 1971 with the Senate
subcomnittee. General Creasy's testimony totals 20 pages in the Congress -
‘ on Foreign Reiaticns heavings on the Geneva protucel.
Record and covers an extensive number of areas relating vo the overall
retorspect, all aspects.of U, &. Armv funded activicies irn che
g

chemical and BW programs inciuding the testing program 2nd the necessity )
rogram have been either reviewed or made known to the appropriate
19

to uce human vclunteers. Budgetary requirements, public information
sgignated elements of Congress. The only aspect which could be viewed

neads, security aspects, offensive and defensive BW, and other areas of
= ) * eption was the technical work done by tie U, S, Army ror the
Congressional interest are reflected in hearings before the Subcommittee
‘Intelligence Agency (CIA). Under the suthoritztive "ground rules"
of the House and Senate Committees on Appropriations for 1959, 1960 (H.R.
d by CIA, this was their responsibility since they provided the funds.
7454), (Part 6), and 1961 (Part 6) (H.R..11998, Part 2), Certain )
 arrangement obtaired with the other military Services and Federal
congressmen also maintain a continuing awareness as a result of regional ‘
s when they requested technical assistance frecm the Amy in BW
and personal interest. For example, Sepator Charles M. Mathias has had '
§ pertaining to their responsibilities.
general knowledge of the Fort Detrick BW programs at Frederick, Maryldand
In September 1975 the CIA connection with the BW program at Fort
because of its location in his home town and his past participation in its .
' : ‘was thoroughly reviewed by the Senate Select Commitree to Study
U. S. Naval Reserve Unit as well as his constituency interests as the L L )
g t Operaticns with Respect to IntelligencerActivities. It was
past District Congressman and subsequently as U.S. Senator. Key e
‘ e hearings that the question of BW vulneratility testing. including
committee members also visited the installations involved in the BW prog ’
, ' York subway tests, was raised by Senator Hart. Details of this
In 1959, Representatives Norrel, Teague and Mahler toured the production )
d of the program are covered in the Senate Select Committee report.

facility at Pine Bluff Arsenal and received a cla;liflad briefing on its
mission and operations ‘ :
Biological Banm. ‘ In early November 1969, the BW program again became
the focus of Corgressional scrutiny 3 108 Members of Congress calied upon
the President to take actions to review chemical and biological warfare.
On 18 November 1969, the House Subcommittee on National Security Policy
and Scientific Developments of the Committee on Foreign Affairs started

extensive hearings on United States policy with respect to cremical aand

B-3



by M

76

Pialegice: 1. lewve woames A Levelopment

Introduction. Rescarch an? A~velsment of offensive and d~fensive

aspecty of BW wes initiated shortly after the entry of the United States

iato WWII as a result of intelligence reports indicating an offensive
capability by the Axis powers. As discussed in Chapter 1, responsibility
for implementation of the R&D program was assipgned to the Chemical Warfare
Service (CWS) in November 1942 and comstruction of Camp Detrick, the
principal BW R&D center, was initiated in April 1943. The research effort
at Fort Detrick began eight months later under the Special Projects
Division of the CWS. Fort Detrick rémined the center of BW research

and development and was aided by many academic and industrial agencies,
until termination of the BW offensive program in 1959. (Appendix I)
Scientists working at Fort Detrick published 1616 articles in acientific
and technical journals.

BW Offensive Research and Development. The BW offensive program

~as concerned principslly with antipersonnel and anticrop agents and associat

aelivery capabilities and to a much lesser degree with antianimal agents.
Amtipersonnel ;gent research covered a wide range of highly infectious
pathogenic bacteria. rickettsial, viruses and fungi and extvemely toxic
procducts of biological origin (toxins).  Research efforts were directed
toward selection and preservation of the most virulent strains, establith-
ing human dosages, enhancing storageability, and survival -shen released as
an aerosol, Techno_logy for large scale production of the most promising
ageuts‘uas developed. To assist productien, development, and testing
efforts, harmless simulant agents were selected and efforts expended

tc obtain improved simulants. Durirz the rwenty-six years of B4 cffcnsive

77

research, only eight antipersonnel agents were standardized.

Anticrop research at Fort Detrick concerned BW agents as well as
oW agents, l.e., chemical herbicides and defoliants. The latter will
not be discussed further as they were not part of the BW microbial program.
Research on BW agents included strain selection, evaluation of nutritional
requirements, development of optimal growth conditions and harvesting
techniques and preparation in a form suitable for dissemination. Extensive
field testing was done to assess the effectiveness of agents on crops.
Many candidate anticrop BW agents were screened resulting in five stand-
;tdi:cd BW anticrop agents.

Research and development on BW munitions started by adaptation of
m:..r type bombs available from the British and was extended to improved
burster type munitions, submunitions, gas explusion bombs, various types
of line source spray tanks and highly specialized projectiles and generators
a8 well as insect vectors. In the early years, the research and development
essentially paralleled the experience gained in the development of CW
munitions dur.ing WWII. Research activities included optimizing configurations,
testing performance and developing-llnrdware production and filling tachnololgy.
Antianimal research began in 1942 and was initially concerned with
developing methods for portecting our large livestock population against
BW attack. This research resulted in the developma?t of vaccines to protect
against rinderpest, a deadly cattle disease and Newcastle disease, a serious
poultry affliction. Researeh was carried out at Camp Detrick initially but
when there was a need for larger scale research, a facility was established
at Camp Terry on Plum Island, New York. Two field tests of potential

antianimal agents were conducted using hog cholera virus and Newcastle

e
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" virus. The program at Camp Detrick was terminated in 1954. By agreement
efforts on medical aspects of protection related to BW have been
between the Secretary of Defense and the Secretary of Agriculture, the
throughout the history of the program and have involved close
Department of Agriculture assumed responsibility for the defense of our
! cative efforts between Army, USPHS, and other HEW agencies.
livestock against BW attack, and the Plum Island facilities were transferred
plishments in this program include development of vaccines,
to that agency. .

tification procedures and treatment methods which have been
Defensive BW Research and Development. The bilological defense program .

e for the excellent safety records.
included safety, physical and medical protection. The safety program ‘
cal Defense Research Today. The current biological defense

pervaded the entire BW research and development effort to provide protection ; )
program is divided into two major areas: Detection and Warning
of both employees and the surrounding community. The program included
tions and Decontamination and Protection. Effort in detection
personnel and laboratory safety practices commensurate with the extremely
ng 1s of an exploratory nature and is directed toward concepts,
hazardous agents involved, design criteria for site operating equipment - ‘ :

and approaches for rapid detection of biological aerosols and
and facilities, facility monitoring devices, and assessment of handling :
. on of candidate devices. Concepts under consideration include
procedures for BW munitioms.

. cific immunological methodology, remote and/or area alarms,
The physical protection program was directed toward detection ident-

d interference elimination methodology and computerized pattern
ification and warning systems, protective devices and decontamination-

[tion techniques.
methods. Detection and warning efforts started in 1948 have led to
| SRS l ontamination and protection research is directed toward concepts,
" engineering development of a fast-response antipersonnel BW detector system
es and approaches for the decontamination of biological materials,
which has not been standardized. At the present time, there is no field «
j 1 protection and biological evaluation of other materiel under
BW detector, and only conventional biological identification techniques
] « Concepts under consideration include anti-aerosol and
are available. Research on protective masks, pltticullte filters, prptecti 3
tive cloud technology, decontamination agent gemerators, individual
clothing and shelters was closely integrated with the chemical defense “
p collective protectors, and a continuing chemical screening program
programs. Many compounds were screened for use as decontaminants and
! less toxic vapor-phase decontaminants for closed spaces.
decontaminant dispensers were developed for field use. However, some '
- . iroughout the research and development process, there is a requirement
chemicals which are the most effective decontaminants are also toxic
‘,'hs'pothesi and developmental equipment items. In the BW program,
7t
i ;Ilaeauitated the use of BW simulants and agents in a wide variety of
‘tests.
Loc!

and/or carcinogenic. Research in this area is continuing to find safer

decontaminants.
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NUMBER OF CONTRACT TERMINA-
Appendix I to Appendix C M CONTRACTS DATE TION DATE
Aircraft Armaments, Inc 4 Oct 1951 Feb 1954
FORT DETRICK RDTE TYPE CONTRACTS May 1962 Feb 1963
Jun 1963 Mar 1965
NUMBER OF CONTRACT TERMINA= Rew 1354 ke
CONTRACTOR CONTRACTS DATE TION DA K% Corp 2 Jun 1966 May 1968
Aerojet-General Corp. 29 Oct 1956 Jun: 1958 84 1967 Apr 1968
;E; :;23 1::3; iggg ; AiResearch Mfg. Co. 2 Apr 1964 Sep 1964
Jun 1963 Feb 1964 e Be T 12N
;:: igg: .SI:: ig:g Allied Research Associates 1 Aug 1957 Jun 1958
Sep 1964 Oct 1965 ik :
Jun 1959 Jun 1960 Allied Chem. Corp. 3 Apr 1967 Jun 1968
Jul 1959 Jan 1960
Apr 1964 Apr 1967
Feb 1966 Apr 1967 Dec 1958 J 1959
Jun 1966 Aug 1967 =
g-: i;gg Sg: }g:g Allied Helicopter Service, 1 Apr 1967 Sep 1967
Nov 1965 Mar 1967 P
May 1963 Dec 1965 Products. Inc.
. 1565 Dz 19600 Amchem Products, Inc 1 Aug 1959 Jan 1961
May 1965 Apr 1968
Apr 1967 Aug 1968° American Cyanamid Co. 2 Apr 1964 Nov 1965
Apr 1967 Sep 1969 Jul 1957 Jul 1958
Nov 1967 Jul 1969
I ig: iggg Kil; ig:g l:nic;n institu:e of 2 Jun 1963 Jun 1965
" colo,
LLs =y 1568 i Top gy Apr 1955 Dec 1957
Nov 1968 Mar 1970 American Type Culture 1 6
Jan 1969 Oct 1969 Collection, Inc. i N
Jan 1969 Dec 1969
Jan 1969 Mar 1969 Ansul Chemical Co. 2 Mar 1967 Aug 1969
Mar 1969 Oct 1970° Jun 1962 Dec 1963
Jun 1969 May 1970
1 — p S 95 . A::{icln Type Culture
eroprojects Imc. ep y 195 Sollection 1
a1t o Jun 19.52 Jun 1953
Mar 1952 Aug 1953 Anstice Co., Inc
Nk k03 Tul 1558 . 1 Jun 1951 Aug 1951
ay 1937 Jon 1938 Qe toracoriee
un . 1
ol ol Jun 1961 Jul 1962
Nov 1952 Feb 1954 -
Apr 1968 Jan 1970
| Aerotec Corp 1 Jun 1955 Oct 1956
Agricultural Aviation ¢ Mar 1963 Oct 1963
Engr Corp I1-C~-2
Agricultural Specialty Co 1 Jun 1963 Mar 1965



CONTRACTOR

Univ. of Arizona

Univ. of Arkansas

Armour Research Foundation
of TIT

Arthur D. Little, Inc.

Associated Nucleonics,
Inc.

Atlas Powder Co.

Auburn Research Fndn.

AVCO Corp.

Baltimore Biological
Laboratory

Battele Memorial Institute

Baylor College of Medicine

. Ben Venue Labs, Inc.

32

NUMBER OF
CONTRACTS

11

I-C-3

CONTRACT
DATE

Jun
Jun

Sep
Nov
Nov

Nov
Jun
May
Jun
Jul

Apr
Aug
Jan
Dec

Feb
May
Jun

Nov

Sep
Jun
Sep
Jun
Apr

Apr

Apr
Apr
Mar
Apr
Jul
Oct
Jun
Apr
Dec
Sep
Jun

Aug

Sep
Oct

1961
1963

1954
1955
1956

1951
1952
1953
1955
1955

1950
1950
1951
1952

1960
1961

1961

1966
1953

1958
1961
1964
1968
1969

1963

1952
1952
1953
1953
1954
1954
1956
1957
1962
1964
1965

1966

1953
1954

~Jan

og Nozzle, Inc.
Sep ) Six Corp.

May 3 il
Apr
Dec

yetics Research
Jun <

tories
1y

Mar ch Co.

Jun i

Sep reh & Development
Oct ]

Pl
Dec
Apr
Aug

an Research

Jul
en Applied
Dec i¥ch, Inc.
Sep
Jun
Jun
Oct
Jun

May 1966 Brook yn College

Oct
Mar 19
Mar

111 Univ.

falo Electro-Chemical
Aug Inc.
Feb
Sep
Jul

of California

Feb iv. of California

Aug
Jun

Jun
Oct

83

NUMBER OF CONTRACT TERMINA -
CONTRACTS DATE TION DATE
3 Feb 1966 Apr 1968
Jun 1968 Nov 1969

Nov 1968 Mar 1970

1 Jun 1951 Jun 1952
2z Jun 1962 Jun 1964
Sep 1964 Jul 1965

2 Mar 1966 May 1967
Jun 1967 Sep 1968

1 Feb 1962 Mar 1963
1 Apr 1962 Sep 1963
1 Jan 1964 Jul 1965
1 Jun 1951 Jun 1952
5 Feb 1957 May 1962
Jul 1962 Sep 1962

Apr 1963 Jun 1964

Oct 1964 Oct 1965

Oct 1965 Mar 1968

3 Jun 1963 Jun 1964
Jun 1964 Aug 1965

Oct 1968 Nov 1969

1 Mar 1960 Sep 1961
2 Apr 1952 Jun 1953
Jul 1953 Aug 1954

1 Feb 1951 Dec 1951
2 Jul 1951 Sep 1952
Jan 1953 Dec 1953

12 Apr 1950 Sep 1953
Sep 1950 Aug 1951

Mar 1951 Jul 1953

Aug 1951 Aug 1952

Aug 1952 Oct 1954

Oct 1954 Oct 1955

Jul 1962 Dec 1965

1-C-4
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78
79

virus. The program at Camp Detrick was terminated in 1954. By agreement

between the Secretary of Defense and the Secretary of Agriculture, the i r-l‘n QIR 36 NaGSCN1. ASPARta OF JTOTMEEIN relaced to B bavnibuen

) ughout the history of the program and have involved close
Department of Agriculture assumed respomnsibility for the defense of our extensive throug

] (AT efforts between Army, USPHS, and other HEW agencies.
livestock against BW attack, and the Plum Island facilities were transferred cooperative
m“ accomplishments in this program include development of vaccines,
to that agency. e

y&—ﬁentification procedures and treatment methods which have been
Defensive BW Research and Development. The biological defense program B

snomaible for the excellent safety records.

i

included safety, physical and medical protection. The safety program

]

-Eological Defense Research Today. The current biological defense

&,

pervaded the entire BW research and development effort to provide protection

>

L 1.
‘ﬁdﬂ"t Jlogy program is divided into two major areas: Detection and Warning

Inves iﬁzgati.ons and Decontamination and Protection. Effort in detection

of both employees and the surrounding community. The program included

personnel and laboratory safety practices commensurate with the extremely

and miug is of an exploratory nature and is directed toward concepts,
hazardous agents involved, design criteria for site operating equipment R v

principles and approaches for rapid detection of bilological aerosols and
and facilities, facility monitoring devices, and assessment of handling

P4
evaluation of candidate devices. Concepts under consideration include
procedures for BW munitioms.

" i
ﬂ;‘n}.lpol:ific immunological methodology, remote and/or area alarms,
The physical protection program was directed toward detection ident- '

|
w interference elimination methodology and computerized pattern

W
recognition techniques.
b
JDecontamination and protection research is directed toward concepts,

ification and warning systems, protective devices and decontamination-
methods. Detection and warning efforts started in 1948 have led to

engineering development of a fast-response antipersonnel BW detector system e
principles and approaches for the decontamination of biological materials,
which has not been standardized. At the present time, there is no field - o
, personnel protection and blological evaluation of other materiel under
BW detector, and only conventional biological identification techniques L Gl
: development. Concepts under consideration include anti-aerosol and

are available. Research on protective masks, particulate filters, protective e

Protective cloud technology, decontamination agent generators, individual
clothing and shelters was closely integrated with the chemical defense ni?
and 8roup collective protectors, and a continuing chemical screening program
programs. Many compounds were screened for use as decontaminants and ’ * el
£or new less toxic vapor-phase decontaminants for closed spaces.

decontaminant dispensers were developed for fiald use. However, some

» Throughout the research and development process, there is a requirement
chemicals which are the most effective decontaminants are also toxic C

£@ test hypothesis and developmental equipment items. In the BW program,
and/or carcinogenic. Research in this area is continuing to find safer

this necessitated the use of BW simulants and agents in a wide variety of
tests.

decontaminants.

C-3
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Appendix I to Appendix C

FORT DETRICK RDTE TYPE CONTRACTS

CONTRACTOR

Aerojet-General Corp.

Aeroprojects Inc.

Aerotec Corp

Agricultural Aviation
Engr Corp

Agricultural Specialty Co

CONTRACT
DATE

Oct
Apr
May
Jun
Jun
Sep
Sep
Jun
Jul
Feb
Jun
Mar
Oct
Nov
May
Jun
May
Apr
Apr
Nov
Apr
Apr
May
Nov
Jan
Jan
Jan
Mar
Jun

Sep
May
Mar
Jun
Jul
May
Sep
Nov
Apr

Jun

Mar

Jun

1956
1958
1963
1963
1964
1964
1964
1959
1959
1966
1966
1962
1969
1965
1963
1964
1965
1967
1967
1967
1968
1968
1968
1968
1969
1969
1969
1969
1969

1950
1951
1952
1955
1956
1957
1951
1952
1968

1955
1963

1963

TERMINA=-

TION DATE

Jun
May
Aug
Feb
Sep
Jan
Oct
Jun
Jan
Apr
Aug
Apr
Nov
Mar
Dec
Dec
Apr
Aug
Sep
Jul
Feb
Aug
Jun
Mar
Oct
Dec

Jun
Feb

1958
1965
1963
1964
1966
1966
1965
1960
1960
1967
1967
1962 ¢
1969
1967
1965

CONTRACTOR

Afrcraft Armaments, Inc

AAT Corp
AiResearch Mfg. Co.
Allied Research Associates

Inc.

Allied Chem. Corp.

Allied Helicopter Service,
Inc.

Amchem Products, Inc.
American Cyanamid Co.
American Institute of

Crop Ecology

American Type Culture
Collection, Inc.

Ansul Chemical Co,
American Type Culture
Collection

Anstice Co., Inc

Applied Science Laboratories
Ine.

81

NUMBER OF

CONTRACTS

4

I-c-2

CONTRACT
DATE

Oct 1951
May 1962
Jun 1963
Nov 1964

Jun 1966
Jan 1967

Apr 1964
May 1965

Aug 1957
Apr 1967
Apr 1964
Dec 1958

Apr 1967
Aug 1959

Apr 1964
Jul 1957

Jun 1963
Apr 1955

Jun 1964

Mar 1967
Jun 1962

Jun 1952

Jun 1951

Jun 1961

TERMINA-

TION DATE

Feb 1954
Feb 1963
Mar 1965
Mar 1965

May 1968
Apr 1568

Sep 1964
Apr 1967

Jun 1958
Jun 1968
Apr 1967
Jun 1959

Sep 1967
Jan 1961

Nov 1965
Jul 1958

Jun 1965
Dec 1957

May 1967

Aug 1969
Dec 1963

Jun 1953

Aug 1951

Jul 1962



82

83
NUMBER OF CONTRACT
CONTRACTOR CONTRACTS __DATE _ NUMBER OF CONTRACT TERMINA-
CONTRACTS DATE TION DATE
Univ. of Arizona 2 Jun 1961 0 ———— S———
Jun 1963 ) 1 an Instruments, Inc. 3 Feb 1966 Apr 1968
i I Jun 1968 Nov 1969
Univ. of Arkansas 3 Sep 1954 Nov 1968 Mar 1970
b Nov 1955
Nov 1956 Fog Nozzle, Inc. ) Jun 1951 Jun 1952
h
E Armour Research Foundation 5 Nov 1951 Sep Corp. 2 Jun 1962 Jun 1964
o of TIT Jun 1952 May ! Sep 1964 Jul 1965
v May 1953 Apr
o Jun 1955 Dec tics Research 2 Mar 1966 May 1967
E ‘ Jul 1955 Jun 0 ratories Jun 1967 Sep 1968
d arthor D Littie, Tne. 4 Apr 1950 Mar S Co. 1 Feb 1962 Mar 1963
b Aug 1950 Jun N
. Jan 1951 Sep rch & Development 1 Apr 1962 Sep 1963
L Dec 1952 Oct
b
Associated Nucleonics, 3 Feb 1960 Dec ten Research 1 Jan 1964 Jul 1965
Inc. May 1961 Apr oratories
Jun 1961 Aug \
. 1 ‘" Jum 1951 Jun 1952
‘ ] Atlas Powder Co. 1 Nov 1966 Jul
L i . =Allen Applied 5 Feb 1957 May 1962
Auburn Research Fndn. 1 Mar 1953 Dec i Jul 1962 Sep 1962
_ Apr 1963 Jun 1964
‘ [ AVCO Corp. 5 Sep 1958 Sep Oct 1964 Oct 1965
Wil Jun 1961 Jun Oct 1965 Mar 1968
’ Sep 1964 Jun
Jun 1968 Oct =Thompson Inst. 3 Jun 1963 Jun 1964
Apr 1969 Jun Jun 1964 Aug 1965
Oct 1968 Nov 1969
Baltimore Biological
Laboratory : p Apr 1963 May lyn College 1 Mar 1960 Sep 1961
Battele Memorial Institute 11 Apr 1952 Oct knell Univ. 2 Apr 1952 Jun 1953
i Apr 1952 Mar 19 Jul 1953 Aug 1954
‘ Mar 1953 Mar
Apr 1953 Mar lo Electro-Chemical 1 Feb 1951 Dec 1951
Jul 1954 Aug vy Inc.
Oct 1954 Feb e
Jun 1956 Sep ite of California 2 Jul 1951 Sep 1952
Apr 1957 Jul Jan 1953 Dec 1953
Dec 1962 Jan I <3
Sep 1964 Feb - Univ. of California 12 Apr 1950 Sep 1953
Jun 1965 Aug i Sep 1950 Aug 1951
26 Mar 1951 Jul 1953
Baylor College of Medicine ] Aug 1966 Jun Aug 1951 Aug 1952
Vo Aug 1952 Oct 1954
. Ben Venue Labs, Inc. 2 Sep 1953 Jun gte. ' Oct 1954 Oct 1955
‘ Oct 1954 Oct Jul 1962 Dec 1965
I-C-3

I-C-4




T

CONTRACTOR

cont'd

Cambridge Technology,
Inc.

C-E-I-R, Inc.

Univ. Of Chicago

University of Cincinnati

Columbia University

Commercial Solvets Corp.

Continental 0il Co.

Control Data Corp.
(Formerly C-E-I-R, Inc.)

Cordis Corp.

Cornell Aeronautical
Lab., Inc.

Cornell Univ.

Cyclo Chemical Corp.

84

NUMBER OF
CONTRACTS

13

I-C-5

CONTRACT
DATE

Mar
Mar
Jun
Jun
Dec

Jun
Jun

Aug

Jul
May
Oct
Jun
Dec
Jun
Jun
Dec
Aug
Oct
Nov
Apr

Sep
Sep
Sep
Apr
Jun

Dec
Apr
Sep

Jun
Jan

Oct

Apr
Apr

Jun
Jun

1963
1964
1965
1966
1967

1967
1967

1958

1955
1956
1950
1951
1951
1952
1952
1953
1962
1963
1964
1960
1966

1950
1951
1951
1953
1955
1952
1963
1962

1964
1968

1964
1960
1951
1953

1964
1969

Dec
Feb
May
Nov
Nov

Jun
Mar

Mar
Sep
Feb
Jun
Dec
Jul
Mar
Dec
Aug
Oct
Oct
Apr
Jul

Sep
Aug
Sep
Apr
Jun
Jun
Dec

Dec

Feb
Mar

Oct
Dec
Mar
Mar

May
Dec

Dentelson Manuf. Co.

1963 i3
1965 Daniel, Mann, Johnson
1966 & Mendenhall
1967
1968 Day & Zimmernan
1968 *u. & Richardson Inc.
1968 §
Dorr-0Oliver, Inc.
1959 o
Doughnut Corp. of
1957 ~ America
1963 y
1953 Dow Chemical Co.
1953 w 0t
1953 o b
1954 w——
1954
1956
1965 Dry-Freeze Corp.
1964
1965 )
1963 Duke Univ.
1966
| =y
1951
1953
i mlﬂﬁ B. DuMont Labs,
1955 Soe
1956 "
1954 Edo Corp.
1965 m Univ.
1964 f.'.‘l‘.d, edy Co.
1968 Environmental Rsch.
1970 gooTe:
1965 Ethyl Corp.
Fairchild Engi &
1962 gine
ﬂ"?lﬂhﬂ Corp.
1953 Pairchild Stratos Corp.
1955
1969
1970

85

NUMBER OF
CONTRACTS

CONTRACT

Mar

Jun

May
Jun
Aug
Dec
May
Jun

Feb
Nov

Apr

Feb
Mar

May
May
May
Jun
Feb

Jun
Mar

Jun

Mar

Jun
Jun

Jun

Aug

Aug

DATE

1953

1967

1955
1955
1962
1952
1963
1967
1964
1958
1967

1951
1952

1951
1951
1954
1956
1964

1953
1954

1964
1954
1951

1967
1967

1962

1959

1962
1964

TERMINA-
TION DATE

Jun

Jul

Jul

Jan

Aug
Jun
Jan
May
Dec

Sep
May
May
May
Jun
Feb
Dec

Mar
Mar

Sep
Jun
Feb

Sep
Jan

Jun
Jan

Apr
Apr

1968

1968

1955
1957
1964
1953
1964
1970
1966
1959
1967

1951
1952

1954
1953
1956
1964
1968

1956
1956

1965
1957
1952

1968
1971

1966
1960

1964
1964



CONTRACTOR

cont'd

Falcon Plastics

Farrand Optical Co.

Fawn Plastics Co., Inc
Fletcher Enamel Co.

Univ. of Fla.

Florida State Univ.

FMC Corp.

Fordham Univ.
Fostoria Presses Steel
Corp.

Foundation for Research
on the Nervous System

Franklin Electronics, Ine.

Franklin Inst.

Gelman Instrument Co.

General American Transp.
Co.

General Aniline & Film Co.
General Dynamics Corp.

General Electric Co.

86

NUMBER OF

I-c-7

CONTRACT

DATE

Apr
Jul

Jun
Dec

Dec

Jun
Jun
Jun
Jun
Apr

Jan
Sep
Jul
Jun
Jan
Jun
Sep
Jan

Jul

Dec
Apr

Jun
Apr

Apr

Oct
Jun

Jun

Nov

1960
1961

1958

1956
1957

1961
1950

1956
1955
1963
1968
1952
1953

1951
1951
1953

1964
1965
1966
1969

1966

1965

1966
1963
1968
1966

1968
1969

1964

1961
1962

1963
1955

1960

Apr
Oct

Jun

Jan
Oct

Apr

1 Co..'Inc.

Mann Medical
ige & Hospital

ard College

» Ine.

Regulator Co.

1964 b
B o
1956 15‘

87

NUMBER OF
CONTRACTS

I-C-8

CONTRACT
DATE

May
Jun
Sep
Feb

Apr
Jul

Dec
Dec
Aug
Nov

Nov
May

Jun
Jun
Mar
Jun

Jul
Jan

Jan

Oct
Nov

Jul
Jul
Aug
Sep
Jun

May
Jun

Jul
Oct

Jun

Jan
Jun
Feb
Jun
Dec

1963
1963
1963
1966

1950
1950
1952
1952
1955
1956
1956

1952
1956

1950
1951
1953
1954
1956

1953
1955

1954

1953
1954

1951
1949
1951
1955
1963

1967
1968

1951
1952

1957
1968

1955
1955
1957
1961
1961

TERMINA-
TION DATE

Jul
Dec
May
Dec

Jan
Dec
Jun
Nov
Dec
May
Nov

Apr
Mar

Jun
Jun
Jun
Jun
Jun

Aug
Jan

Nov

Jan
Apr

Sep
Aug
Jun
Aug
Sep

Jun
Jun

Jul
Jul

Jan
Nov

Dec
Apr
Apr
Nov
Apr

1963
1964
1964
1967

1951
1950
1954
1955
1957
1957
1957

1956
1959

1951
1953
1954
1955
1957

1954
1956

1958

1954
1956

1952
1961
1955
1956
1968

1968
1970

1952
1953

1958
1969

1956
1957
1958
1962
1962



89

88
NUMBER OF CONTRACT TERMINA-
NUMBER OF CONTRACT CONTRACTS DATE TION DAT
CONTRACTOR CONTRACTS DATE
12 Jul 1955 Feb 1963
Hooker Chemical Corp. N | May 1964 Mar 1956 Sep 1958
Jun 1950 Jul 1951
Hyland Labs, Inc. 1 Jun 1964 Mar 1951 Aug 1953
Apr 1951 Oct 1952
IIT Research Inst. 10 Sep 1962 Aug 1951 Oet 1952
Nov 1962 Oct 1952 Oet 1954
Jun 1955 i Nov 1952 Oct 1953
May 1963 Mar 1953 Mar 1955
May 1964 Apr 1955 Mar 1956
. May 1965 Apr 1963 May 1971
Feb 1958 Jun 1965 Jun 1970
Feb 1963
May 1965 1 Sep 1960 Nov 1962
Jan 1966 g
5 May 1956 Jun 1958
Illinois, Univ. of 7 Oct 1950 Dec 1962 Jul 1963
Jun 1951 Oct 1959 Aug 1960
Sep 1952 Aug 1960 Aug 1961
Apr 1956 Sep 1961 Sep 1962
Jun 1959
Oct 1963 4 Apr 1949 Jun 1951
Jun 1966 Jul 1951 Jun 1952
Jun 1952 Jun 1953
Indiana, Univ. of 4 Mar 1953 Jul 1953 Jun 1954
May 1951
Apr 1963 1 Jul 1959 Jul 1960
Sep 1964
1 Apr 1950 Mar 1951
Industrial Corp. 1 Jun 1962
1 May 1954 Jun 1956
Insect Control & Rsch, Inc. 3 Jun 1964
Oct 1963 1 Jan 1955 Apr 1958
Dec 1960
' ; 1 Sep 1952 Aug 1953
International Business 1 Jun 1968
Machines I Nov 1954 Mar 1956
Internation Minerals & 2 Sep 1966 1 Jun 1950 Jun 1951
Chemical Corp. May 1964
_ 1 Jan 1953 Dec 1953
Bioferm, Inc. 3 Dec 1962
Mar 1963 14 Jun 1960 Sep 1965
Nov 1963 Nov 1962 Feb 1964
Mar 1964 Nov 1965
Iowa State College of 6 Jan 1949 Sep 1964 Jan 1966
Agric. ) Jun 1950 May 1965 Oct 1965
Jul 1951 May 1965 Jan 1966
Dec 1951 Jun 1965 Sep 1965
Sep 1954 Mar 1966 Apr 1966
Jun 1952

Apr 1966 Jul 1966




" W LTI

CONTRACTOR

cont'd

Lockheed Aircraft Corp.

Long Island Biological
Association

Lovell Chemical Co.

Lux Clock Manuf., Co.

Machine & Tool Design Co.

Magna Corp.
Glenn L. Martin Co.
Martin Marietta Corp.

Md., Univ of

Mass., Univ of

Mathieson Cml Corp.

Maxon Electronics Corp.

Marquette School of
Medcine

NUMBER OF
CONTRACTS

I-C-11

CONTRACT
_DATE

Jun
Aug
Nov
Mar
Nov

Jan
Aug
Mar
Oct
Oct
Oct
Oct
Sep
Sep
Oct
Feb
May
Jul
Jun

Jun

Aug

Mar
Oct
Jun
Jun
Mar
Mar

Nov

Mar
Jun

Jun

Jun

1962
1966
1966
1967
1967

1965
1966
1968

1950
1951
1952
1952
1953
1954

1950
1952
1953
1953
1954
1962
1950
1953
1953
1955
1956
1951
1952
1953
1954
1969
1954

1953
1952

1961

1969

Lcs, Associates, Inc.
1A

ﬁ_l:ic, Inc,

» State of
pt of Health)

State College

Nov n State Univ.

Jun
Apr

in, Univ. of
Aug

Aug

““’- Rach Inst.

NUMBER OF

CONTRACTS

I-C-12

CONTRACT
DATE

Jun
Jun
Jan
Jun
Mar

Aug
Aug
Aug
Jun

Jun
Jun
May

Jun
Jun

Oct
Feb

May
Apr

Jun

Apr

Aug

Jun

Jun
Det
May

Oct

May
Dec

Jul
Apr
Aug
Aug
Jun
Mar
Jun

Jun
Jul

=

1964
1966
1967
1967
1969

1950
1951
1952
1954

1961
1962
1963
1964
1964
1964

1965
1966

1955
1960

1965

1966
1968

1954
1965

1954
1950
1951
1952
1952

1956
1965
1960

1951
1953
1959
1962
1964
1967
1969

1961
1961

TERMINA-

Oct
Aug
Sep
Jul
Nov

Aug
Aug
Feb
Aug

Jul
Jun
Oct
Nov
Aug
Jul

Jan
Jul

Dec
Jun

Feb

May
Jun

Oct

Jul

May
Sep
Oct
Jan
Sep

Sep
Nov
May

Jun
Sep
Jun
Jun
Nov
Jun
Jul

Jul
Apr

DATE

1966
1967
1967
1969
1969

1951
1952
1954
1955

1963
1963
1965
1964
1965
1965

1967
1967

1956
1961

1967

1966
1970

1954

1967

1956
1952
1951
1953
1954

1967
1968
1961

1952
1955
1964
1964
1965
1969
1961

1963
1964



CONTRACTOR

cont'd

Metronics Associates, Inc.

Univ. of Miami

Millipore Filter Corp.

Mine Safety Appliances Co.

Minneapolis-Honeywell
Regulator Co.

Univ. of Minnesota

Mississippi State
College

Univ. of Mississippi

Univ. of Missouri

92

NUMBER OF
CONTRACTS

18

I-c-13

CONTRACT

DATE

Jun

Mar
Jun

Apr
Jun

Jun
Jun
Sep
Mar
Jun

Feb
Feb
Dec

Jun
Jul
Jul
Jun
Jun
Jun
Oct
Apr
Apr
Jul
May

Sep
Jun
Jun
Jun
Feb
Mar

May
May

Jul
Nov
Sep

1965

1965
1968

1969
1954

1955
1957
1959
1961
1963

1953
1953
1952

1950
1953
1951
1952
1952
1952
1952
1953
1953
1953
1953
1954
1956
1964
1962
1959
1965
1967

1951
1953

1951
1951
1952

1950

d-Resin Fiber Co.

Jun 19; :
A r-Poylmer, Inc.
Oct 191 )
May 191 ato Chemical Co.
Sep lf anto Research Corp.
Dec 19!
Jan 13
Apr 19 State Univ.
Oct 1 o
Nov 1 t"clrch & Development
Jun 196
M. McBean, Inc.
Dec
Sep nnell Douglas Corp.
Feb
nal Academy of
May n
Se
Ju: on Research Corp.
?ﬁi @! Nebraska
Jun
Dec
Mar Mexico College of
Sep culture & Mechanic Arts
Jun
Jun lew Mexico State Univ.
Jan :
Sep w York Univ.
Dec ¥
Dec rch Fndn. of State
May ,w-?- of New York
Apr ofos i
Jun
iz American Avaiation,
Apr .
Apr b,
¥ Tth Carolina State of
Sep Univ. of N.C,
Jun
th Dakota Agricultural
Wy mhse
Apr

ﬂfﬂlmp Corp.

~ Univ. of NWorth Carolina

93

NUMBER OF
CONTRACTS

CONTRACT
DATE

Dec
Nov

Dec

. Jan-

Jun
Apr
Jun
Jun
Jul
Jun

Jun

Dec

_Feb

Sep
Nov
Jun
Jun
Jan
Oct
Jun

Jun

Dec
Jan

Aug
May

Apr
Apr

Jan

Oct

1951
1951

1958

1963
1966
1967
1968
1967
1960
1953
1960

1957

1961
1951
1948
1960
1964
1954
1952
1963
1969

1957
1962

1963
1964

1960
1961

1966

1951

TERMINA-
TION DATE

Feb
Mar
Jun
Dec
Apr
Dec

Feb

Nov

Dec
Jun
Mar
Jun
Jul
Apr

Sep
Jun

Sep
Sep

Jan

1953
1952
1959
1965
1968
1967
1969
1970
1961
1957
1965

1962

1961
1954
1951
1962
1968
1956
1965
1967
1969

1959
1962

1963
1964

1960
1961

1967

1954



* CONTRACTOR

Northwestern Univ.

Univ. of Notre Dame
New York Univ.

Univ. of Notre Dame

G. 0. Noville &
Associates Inc.

Ohio University

Ohio State Univ.
Research FNDN.

Okanagan Copter Sprays Ltd.

Oklahoma Agric. &
Mechanical -

Oklahoma State Univ,

Olin Mathieson Chem.: Corp.

Optics Technology, Inc.

Ordnance Engrg. Corp.

Oregon State Univ.

T. G. Owe Berg, Inc.

Parke, Davis & Co.

94

NUMBER OF
CONTRACTS

1-C-15

Sep
Nov
Dec

Jun
Jan
Mar
Sep
Sep
Nov

Aug

Feb
Jan

Oct
Jan
May
Oct
Oct
Mar
Jun
Jun

Jun

Sep

Mar

- Feb

Sep

. Sep

May
Jun

Jan
Jan

Jun

Jun

1950
1951
1952

1951
1951

1953
1950
1951
1954
1959
1962

1953

1955
1957

1952
1955
1955
1959
1962
1963
1963
1969

1967

1951

1963
1968

1955
1955

1963
1965

1955

1964
1969

1966
1951

‘hompson

h M. Parsons Co.

1t Chem. Corp.

neylvania State College
Oct ¢

iylvania, Univ. of

Feb 195

Jun 196
Aug 196 o Corp.
Feb 195
Feb 195

chanisms, Inc,
e

Nov 1964 sburgh, Univ. of
Jun 1966
ning Research Corp.
May 1956

Dec 1968
Apr 1970

Corporation

Aug 196

Nov 1954

T, Charles & Co., Inc,

NUMBER

95

OF

CONTRACTS

10

I-c-16

Jan
May
May
Dec
Oct

© Apr

Dec

Oct
Dec
Jun
Jun
Apr
Jun
Sep

- Jun

Aug
Sep
Jun
Jan
Jan

Jul
Sep
Mar

May
Feb
Jun
Jul
May
Mar
Jun
Jun

Sep
Oct

Apr

Apr

DATE

1953
1953
1955
1954
1955
1957

1950

1951
1951
1952
1952
1952
1952
1954
1951
1951
1953

1962
1969
1969

1951
1953
1969
1955
1958
1958
1961
1963
1965
1963
1961

1958
1961

1951
1960

1952

Oct
Aug

Oct
Mar
Feb
Aug
Jul
May
Nov
Nov
Dec
Jan

Dec
Sep
Sep
Aug
Apr
Nov
Jun

Sep
Aug

Jan
Jun
Nov

Feb
May

Jun
Dec

Sep
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CONTRACTOR miﬁcﬁi DA::('T , NUMBER OF CONTRACT TERMINA-
RACTOR CONTRACTS DATE ' TION DATE
Pneumo-Dynamics Corp. . 1 Jun 1963 Jan 4 Jag 1958 Sep 1957
it ¢ g:: :;g; jun R Research Inst. 16 Apr 1951 Jan 1952
Jun 1953 Aun Jun 1951 Jun 1952
s\-ln 1954 D:% May 1952 Dec 1952
J:: 1956 Apr May 1952 Sep 1953
Apr 1958 s Jun 1952 Jun 1953
Px ¥ Jun 1953 Jul 1954
Prengle, Dukler & Crump 1 May 1961 Mar g:: ng ::: g;‘s‘
Prime, Inc. 3 Jul 1950 Oct g:: iggz 2::: ggg
:ny iggg ﬁxr Aug 1954 Sep 1955
- v Jan 1956 . Mar 1958
PR SO . b G et eb 1960 Ape 1961
Puerto Rico, Univ. of 1 Jan 1952 Jun ‘;‘:3; g:g i:: i;g;
Purds R h Fndn. 6 J 1952 N
B J“: 1;25 H:: thwest Research Inst. 1 Apr 1957 Jul 1957
Jul 1963 Jan a
Jun 1966 Aug y Piedmont Co. 1 Jan 1965 Aug 1965
g.b 1::.‘9" ' ;:8 ] rry Utah Co. 2 Apr 1963 May 1965
a o C Jun 1964 Mar 1965
Rheem Manufacturing Co. 1 Mar 1952 Apr i BB Tastrmante " May 1952 Aug 1952
Rhode Island State College 1 Jan 1951 Mar p- Jan 1954 Jul 1954
Rhode Island, Univ. of 1 Mar 1953 Mar ying Sys r_:o. 1 Jul 1951 Aug 1952
Rutgers College 1 Oct 1950 Sep ,' Squibb, E, R. & Sons 1 t Jun 1952 Apr 1953
? ‘ . i ' A
Rutgers Univ. . | . i Oct 1951 7 Sep Stanford Research Inst. 2 gzg {ggz Jﬁg {ggg
Rutgers, The State Univ. 2 Jun 1957 Aug Leland S it 4 Jou. 1056 Fun b3
oy 0 Aig Jul 1955 Aug 1956
Ryan Aeronautical Co. 1 ) May 1963 Jul g:; t:;: ‘;:; ig;g
Sharplerlfmonkarine, T, . ¥ar 1563 Max Bthndord Research Inat. 1 Mar 1964 Jan 1966
Shell Chemical Corp.- 1 Nov 1958 May Syracuse Univ. 2 Nov 1967 Jan 1969
Sierra Engrg. Co. . 1 Jun 1964 Jul ¢ Jan 1969 Apr 1970
Taller
Smithsonian Inst. 4 Apr 1951 Apr iLler Y Cooper, Inc. 1 Jun 1955 May 1957
31’; ggg i igiz Tennessee, Univ. of 2 Jun 1951 Oct 1952
. apr 1 Nov 1962 Oct 1965
Oct 1962 Jun 1969 H
Southern Calif., Univ 2 Oct 1952 Jan 1955 Texas Agric. Mechanical Col. 5 Jul 1953 Dec 1954
of . Jan 1955 Sep 1957

1-C-17 , TGI8
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NUMBER OF CONTRACT TERMINA-
NUMBER OF CONTRACT CONTRACTS DATE TION DATE
CONTRACTOR CONTRACTS DATE
S Nov 1953 Nov 1954
cont d % Jun 1954 Nov 1954 Jun 1956
Jun 1955 Jul 1955 Jul 1959
Aug 1956 .
3 Jun 1968 inia, Univ. of Z 5 Jun 1965 Apr 1967
May 1967 Feb 1969
Texas. Univ. of 8 Oct 1951 Oct L ) ) % s g
Oct 1952 Jul Eng g Co 1 Dec 1961 Mar 1962
Sep 1955 Jul
Jun 1957 Aug =Henius Inst 2 Jun 1952 Oct 1952
Feb 1951 Feb Jun 1953 Jun 1954
Aug 1958 Aug
May 1963 Oct ner Lambert Fharmaceutical 1 Jun 1953 Jun 1955
Jun 1968 Jun !
Tex. Rice Improvement 1 i Mar 1958 Nov h, St. Univ. 4 May 1967 Sep 1968
Assoc. Aug 1959 Nov 1964
. Dec 1964 Nov 1968
Thompson Helicopters, Inc. 1 May 1964 May Jan 1969 Jun 1970
Townsend Engineered Products Aug 1963 Jai leyan Univ. 2 Feb 1953 Apr 1955
Inc. : Apr 1951 Apr 1953
Tracerlab, Inc. 6 Dec 1951 Dec ‘West Va. Univ 14 Jun 1949 Sep 1951
Jan 1953 Dec e Jun 1952 | Jun 1953
Sep 1949 Dec ] i Dec 1952 Feb 1955
Jan 1954 Mar 1 Jun 1953 - . Jun 1954
Jun 1955 Peb Jun 1953 | Jun 1954
Apr 1957 Dec Jun 1954 Jun 1955
Oct 1954 Sep 1955
Travelers Research Corp. 1 Jun 1966 Jan Feb 1955 Jan 1957
‘ Jul 1955 Jun 1956
Trident Eng g Assoc. 1Inc, 1 Mar 1965 Aug Jul 1956 Jul 1959
Feb 1957 Jan 1958
Trio=Cml Works Inc 4 Sep 1967 Oct Jan 1963 Sep 1964
Aug 1967 Sep Feb 1963 Apr 1966
Mar 1969 Mar Sep 1964 Mar 1966
Jul 1969 Dec
' ’ 8tern Reserve Univ. 3 Mar 1951 Feb 1952
Edward L. Trudeau Foundation 1 Jun 1952 Sep Jun 1951 May 1952
) May 1952 May 1953
U.S. Industrial Cor 1 6 L
. ek sSup egand, Eduin L. Co. 1 Aug 1955 Apr 1956
U.S. Rubber Co. . 1 Jun 1964 Jul
. consin, Univ, of 21 May 1950 May 1952
U.S. Steel Co. Mar 1958 " Mar Jun 1950 May 1952
Jun 1950 Jan 1952
Univ. Match Corp. 3 Feb 1954 May Jun 1952 Jan 1954
Sep 1955 Jun Sep 1952 Sep 1953
Nov 1956 Nov Mar 1953 May 1955
4 Apr 1951 Aug 1956
Utah,Univ of 6 Jan 1951 Feb Feb 1954 Sep 1956
Mar 1953 Feb Dec 1954 Oct 1963
Mar 1954 May 1-C-20

I-C-19
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CONTRACTORS

cont'd

Wistar Inst. Of Anatomy

Worchester Fndn. for
Experimental Biology

Yale Univ.

H.L. Yoh & Co., Inc.
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NUMBER OF

CONTRACTS _ .

CONTRACT
DATE

Jul
Nov
Jun
Sep
Oct
May
Jun

Sep

Oct
Feb
Jun
Jun

Jun
May
May
Dec
Jun

Jun

Jun
Jun

1956
1956
1966
1950
1950
1951
1951
1951
1951
1952
1952
1952

1963
1966
1960
1962
1963
1966

1955
1955

Bl bt B e Fowsiomemnte b Tl (5 G A3EE 350 Muniticas

Preduciicn of all BW sgencs funlnding antipersornel and

p% motertal, wes boced vn teshnoloyy developed in leboratory anw ﬁilot
fieifities ut Turt Detriek. -The first pilct plamt, intended for the
ten of boibulinuw toxin, was completed in COctcber 1942, A secord plant

i: ir ¥orch L1944 to produce anthrax spores and the anthrax simulant.

ﬁicae beginnings until cessation of offensive BW operztiions in 1969,

Detrick prcducad test guantities of a large number of antiperscmnel and

i 3
_{. EW agents and developed the production process eventually emnloyed

i

Nov

%1ge and Pine Biuff Arsenal productlon facilities. A wide variecy of
Aug f
Oct s equipment, some of which wes deveioped for the first time to support
Feb que requirements of BY productiou, coustituted the numercus pilot plant
Mar ] g

ies at Fort Detrick.

o Antipersonnel azgent and munition production. The first large scale

ﬁ’tlnn production facility was constructed at the Vigo Ordnance Plant,

e ?!‘rre Haute, Indians, begiﬁning in May 1944. The Vige Plant was intended
: duce bioioglcal agents and vaccines and to fill and assemble biological
bezinning with aathrax-filled bowbs. The Vigo Plant was in a2 test
on phase producing BG, a harmiess sinulant of anthrax, when th¢ &nd

| terminated plant operations. The plant was deactivateé 2nd aventually
ed by the Army in 1046,

The anly_facility operated far Jarge scerin production cf =n*iversonnel
8 3@5 lecated at Fime BIuff Arsenzl with aonséructicn cémpleted ia

O¢x 1953. The plant later becase permarently ldentified es ti: Directom

2 of BioYogical Operations (DLJ). The irdftizl cspebility of preuvcing

al sgents was later expanded te ineclude capabilivies frr prvéucing
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toxine in addition to viral and rickottsial agerisr and the uwnique caps ted spores were shipped to Edgewood Arsenal, Maryland for

for erowing and Infeacting mosquitces with virsl epgente. Tha cumplc:.—:«: -:-: 4fication, drying and storage. This operation was terminated in

il

3 .‘ k. 9 em t 8
buildings included those designed for agent farmeutation, munitizns 9 by the Alr Force. Between 1962 and 1969, wheat stem rust spore

: o {al transferred to
filling/production and laboratory supporc operaticns. The entire facu grown at Government sites. The crude mater was

3 ified and placed in
was designed and constructed to provide both sbsclute safety to operati jountain Arsenal where it was cleaned, class and p
i 73 old 8 All wheat rust spores were destroyed by February 1973.
personnel and abscolute containment of the highly toxic and infectious storage.
. " rged culture process under a
materials produced there. Between 1954 and 1967, the facility produced guce blast was produced by a submerg P

yet. The production contract was awarded in March 1965. Agent

the following biclogical agents and toxins: Brucella suis, Pasteurella

1 ! ted in June 1966 after inifial delivery of
tularensis, Q fever rickettsia, Venezuelan Fquine Encephalomyelitis, was terminate

H h ial. The final agent was packaged and stored at
Bacillus anchracis, botulinum toxin and staphylococcal enterotoxin. Bul le materia 2 P g

p Detrick. The total rice blast stock was destroyed between 13
agents and antipersonnel munitions filled with these various agents and

toxins were produced and stored at DBO as a deterrent capability. DBO' oS 1A May 1972.
cperations were terminated in November 1969, and all stocks of anti-
personnel biological munitions. agents and toxins were subsequently de
troyed in accordance with approved demilitarization‘plans. The facilit
was then decontaminated and deactivated, and on 15 May 1972, the complex
(including land, buildings, and equipment) was turhed over to the Food’
and Drug Admlr;iscrnticn, an agency of the Department of Health, Educat o
and Helflre,.who operate it as t-:he National Center for Toxicolegical
Research (NCIR). )

Anticrop B.iolng:l.r.’al Agent Predu:;tion. Three anticrop biclogig
agents were produced between 1951 and 1969. These included both stem
of vheat and rye, and rice blast. Between 1951 and 1957, wheat stem
rust spores and rye stem rust spores were produced from innoculated

crops at planting sites located on Government {nstallations.

D-3
D-2
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Testing

Géneral. Testing is an integral part of research and development.
It is primarily concerned with the acquisition of data to evaluate and
confirm or negate postulates and theories devised in the laboratory,
instrumentation design parameters, and mathematical modes.

Rationale for biological testing. BW testing, like all elements

of the BW program, was at its inception, unique. The ;rtificial study
of biological material disseminated into the atmosphere, now knovn as
aerobiology, was not a practiced or organized scientific discipline

at the start of the BW program. Little or ;o knowledge was available

regarding the biological and/or physical decay factors of micro-

organisms in normal weather fluctuations, the amount necessary to cause

infections, nor the methodology or hardware to effect dissemination.

it was, therefore, essential to conduct testing to acquire the necessary

scientific and technical information to substantiate theories and fill
knowledge gaps and to determine vulnerability to attack.

Categorization of biological testing. Biological teh:ins can be

divided into three categories, laboratory (small scale), closed chambers

(medium scale), and open air field (1ar3g scale). Each of these
categories can be further divided into testing with simulants and
pathogens. '~ The open air field testing can be furtiier categorized into
continental and extra contininental and that performed on public and

non-public domain {military installaticns). Within this realm further

E-1
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atarizerion cen te doiinzargd dnro the to-gel ef the. t=sgt,
artarizar : :

. machenical devices guch ae deceeters or biological sampiers, and
[aley © =

b ng targets such as humans, aniwals or crops.

In addition to the ebeve testing ancther form may be categorized

undar the general heading of 1mur.olng1cg1 testing in humans and animale

jhich was done to evaluate vaccines, toxcids‘;nd skin tests.

j,pcndix 1 is a pictorial reprelentation of biolo;icnl testing.

Liaison. The US Public Health Servirc clusely followed the progress
B :
‘of BW research and development from the very, start of the program

}hcnula of ite civil defense responsibilities. In 1950 a USPHS liaison

;‘fﬁclt was assigned to Ft, Detrick on a permanent basis to maintain
& :
even closer contact for emergency health planning, and awareness and

mitual exchange of information on new detection methodology, epidemiology,:

disease control, safety, and vulnerabilicy of the US to hostile BW attack.
A :

In 1951, the Department of Agriculture assigned a permanent lialson

. officer to closely follow the BW program as related to crops and animals.
]

Active liaison was also maintained from the very beginning of‘the

program with the other military services. The Surgeon General of the
-M*_

Army maintained his close liaison with medical persomnel right on the
scene working within the research and devglopment laboratories. In

1956, as a result of a Joint Medical Service and Chemical Corp Agreement,
the Army Medical Unit was astablished at Ft. Detrick with the mission

to conduct defensive R&D including prophylactic and therapeutic measures,
more rapid and effective diagrostic and identificatiom procedures and to

evaluate the threat of 3W to the military from 2 medical point of view
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vatey decomtamination syscens aad protentive clething erd

and

The US Naval Unit, Ft. Detrick was established on 8 February 1944 ) - )
o ensure that po contaminated material contacted ine vorkers
with the mission to promote modern medical research in public health ’
discharged to the enviroument.

concerns, vapor phase disinfectants control of airborne diseases, and g

o - .
to provide the Naval Establishment with information for its defense. ' o - .
? iimurins efforts subsequently became rhe foundatiorn for

- , safety procedures, techniquas sud equipment
Naval personnel were integrated into all aspects of the laboratories, ous disease y

and operational elements of the past out the scientific and indus‘trial communities in the world.

=dical aspects is further noted by the
The US Air Force began to station liaison officers at Ft. Detrick concern for safety/medica p

h "The
in the late 1940's. The mission was to coordinate BW munition develop- atfons of various external/advisory committees such as "Ta

4 4 d the
ment, supply support for field testing, and to maintain and operate a ological Warfare Committee" (Merck Committee) in 1942, an !

meterological station mittee on Biological Warfare of The National Military Establishment

General Safety and Medical Considerations. The safety and medical rch and Development Board (Baldwin) in 1348, With advent of the

aspects of testing with biblogical material were of overwhelming concern uirement to determine the field environment effects such as varying

to management from inception of the BW program, primarily because of the ture, humidity, terrain, to irclude structures, sunlight, winds,

many unknown factors, and the potential severe danger to employees as , on BW agents, independent external advisory committees were formed

well as the local community. A major safety organization was always review, comment upon, and make recommendations concérning test

: - ) Fasting™
established along with the operational organizations and its importance orols. These committees were "The Ad Hoc Committee on BW Testing

1 H o1
can be attested to by the fact that the Safety Director reported directly sele Committee) 1953, and "The Interagency Survey Committee on

to the Commanding Officer and Technical Director. Since many of the ear. ‘ ; BN Testing" (Price Committee) 1956. The members of these committees

aspects of the Safety/medical proﬁtam were of necessity experimental, re eminent authorities in their Fields of blological and medical
it was necessary to confer with and have the approval of the Surgeons' énces ard were drawn from various universities. and Federal and
of the military services for much of its operations. U.S. Public Health y 8tate agencies. It is to be noted that these committees did in fact
Service maintained cognizance of the program and provi” ° advice on strong recommendations for safety/medical requirements and
public health. acified certain pithogenic mizroorganisms which should be utilized

To this end, the Safety/medical program developed specialized I Open-air testing., The Army conmsidered these latter recommendations
operating features for laboratories to include negative pressure iso-
lation cabinets, glove ports and gloves for working within the cabinets,

and exhaust ventilation system incorporating air incineration chambers, T

E-3
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The increased testing program which arose from DOD Project 112

generated a detailed safety review procedure for each test. "The Dese ;
Test Center (DTC) Medical Advisory Committee” (Davis Committee) 1962-1969
provided the first level of review. Since DTC was a joint organization

the proposed test programs were reviewed and approved by the Joint Chi

of Staff and the Office of the Secretary of Defense.

directive was issued by the President on 17 April 1963 requiring

Presidential approval of all tests which might have significant or pmotr

effects on the physical or biological environment.

Defense issued an instruction in April 1963 on Large Scale Scientific or
Technological Experiements which outlined the procedure to be used for

obtaining Presidential approval. DTC test plans and the Medical Advisory

Committee recommendations were forwarded to the President's Science
Advisory Committee for approval.

Conduct of testing. In the conduct of testing, specialized
sampling and analysis aspects were employed to determine the various
parameters of the test uq.uirunnt- as well as the downwind travel
dhtlncea,,.,. These were supplemented by rather complete meteorological
data gathering systems to define meteorological conditions. Metero-

logical conditions were an absolute control factor in whether or not

a test was permitted to start or continue.

E-5

A national policy
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ng. Every effort expended in optn—d:r testing was

it directed towards the utilization of simulants to obtain the necessary
evaluation. Biological simulants are defined as living micro-
, not normally capable of causing infection, representing .

and biological characteristics of potential microbiological
and considered medically safe to operating personnel and surrounding
ties. In additiom, certain selected inorganic materials such as

nt particles, were also utilized to obtain aerosol dissemination

e two most commonly used biological simulants were Serratia mar-

(SM) and Bacillus subtillis variant niger, normally referred

illus globigii (BG).
I
in inorganic complex, zinc cadmium sulfide (Zn CdS).

The most commonly used flourescent particle

11lus globigii (BG). BG is considered ubiquitous in nature. It

: readily cultured from hay, dust, milk and water. It was and is

considered by medical authorities to be harmless (nonpathogenic)
'
an. The utilization of BG in aerosol testing in open-air tests

firmed as recently as 1970 by The Surgeon General of the US
Health Service who indicated as a result of his directed literature
' and consultation with health experts, that there is no evidence of

in man or experimental animals following exposure to BG spores,

in massive doses.

tia marcescens (SM) is a motile, nonsporulating, gramnegative

8 which may produce a red pigment especially when grown at room
ature. It is commonly found in water, food and sewage and mome-
be fsolated from feces and sputum of apparently healthy people.
8 used as a bacterial marker with little risk up to 1969 because

avirulant nature. In 1969, it was recognized as having
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limited pathogenic capability anc should not be used for study of
éxperimenial infections in man becezuse of the assumed role as an
opportunist, producing disease if man is exposed to large doses
and/or when the body defenses are weakened by age, debilitatory
disease, drug abuse or antibiotics. A summary rveport on SM is at

Appendix II.

Aspergillus fumigatus (AF) was a fungus simulant used on four

occasions from 1950-1953 and ai;andcmed when antifungal agents were
removed from the BW program. It is ubiquitous in nature and can be
cultured from soil, water, air, fcod stuffs, animals waste products
and most human body orifices. AF is considered an opportunist causing

aspergillosis in debilitated persoms.

Rationale for Vulnerability Testing. In the beginning 2nd continui

throughout the BW Program, there was a paucity of scientific and
engineering knowledge and principles related to the vulnerabiliiy of
the US and/or its personnel to BW attacks both zovert and overt.

Vulnerability testing was required to provide information on the

agents likely to be used, means of disseminating agents, sizes of areas

that could be attacked, environmental effects on agents, obstructive
effects of buildings and terrain on agents, ability to detect and

identify agents areas of the US and for its forces most likely to be
attacked, the extent of damage possible, and data to devise physical

and mathemacical models tc be used as substitutes for live, open air

testing.

111 .

n el Lhe cHreat ofF vuineraRiliry of the US and/or

r The cxamizal:o

. ttarl =T o o8 U iv 3 gr—
peiab- el to Y attack, overt or covert, wos under active conside

h‘” as ecrly #s 1939. 'Bacteriolerical Warfare Possibliities",
Mi.&l study No. 1G, 28 August 1939, Office of the Chief, Chemical
mf.re gervice, voncluded "...thut attack by airplane dissemination of
h‘*‘-"ﬁ insects and cther bacteriological materials, is a possibility
*t I:n be ignored, especially when parachute troop landing can be expeu:ed ad
) w‘nigence information from WWL indicated that Axis powers had

; ‘resorted to the use of BW in the form of anthrax and glanders.

&

" Concern about the vulnerability of the US tec BW attack at the
mgbest levels in the government has been noted in previous chapters
‘especially chapter 1. However, immediate concern was expressed by

the Chairman of the Committee on BW, of the Research and Development
Board of the National Military Establishment (NME) in a special

‘report on BW activities. 5 August 1948. He concluded that:

(1) Biological agents would appear to be well adapted to subversive use:
{2) The US is perticularly susceptible to attack by ''special BW
operations" (meaning subversive or covert actioas involving the use

of biological apents); (3) The subversive use of biclogical agents by a
potential enemv prior to a declaration of war presents a grave danger
0 the US; and (4) The BW R&D program is not now authorized to meet

Ehe requirements necessary to prepars defensive measures against

8pecial BW operarions. The memo recommended that the Secretary ol
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. wase of i3C tepori s ."this partion «f the progran
Defense authorize the NME to engage in the required R&D to counter th lyale prase ol the N3C vepori stater “Lhis pertion he progrzm

'S & itz Armed Torees wvulnmessifiity binlogic=1
threat in the field of special BW operations and suggested that a uni US and 1tc Arwec Torces wu 11ty to biologicsl

be set up as an integral part of Pt. Detrick. Illustrative examples It will include an active examination of ....results of

of projects to be undertaken described in the memo were testing of This will be a continuing program. The

ventilating systems, subways, water supply systems, etc., with 7 ating hase of the recommended program states "simulated tests will

innocuous organisms. ; e required for testing defense equipment and for vulnerability

House Report No. 815 entitled "Research in CBR," a Report of the

Committee on Science and Astronautics, the House of Representatives, Bility of the United States and ite Armed Forces must remain classified.

86th Congress, First Session 1960, recommended that "more positive l

and imaginative attention should be given to the problems of detecting "F’“ vulnerability testing provided essential data to permit the

and guarding against use of CBR by saboteurs aimed at disrupting key ltary and civil defense authorities to assess the dangers to which

activities in time of rgencz." (Appendix III) S and its allies might be exposed and to plan appropriate responses

Concern regarding vulnerability of the US continued even after my actions in the BW area.

the Presidential ban on offensive BW in 1969. The Chairman of the Appendix IV summarizes BW field testing chronologically.

President's Science Advisory Committee, BW/CW Panel, submitted a
report on 16 December 1970 "Requirements for BW Defense" to the
Deputy Secretary of Defense. The report stated a recognition of

the need to continue many aspects of the BW defensive program to
include the resclution of problems relating to US prepardness agaimst
covert attack on the civilian population.

The report of the NSC Under Secretaries Committee, 5 August 1972,
entitled "Annual Review of the US CW and Eiological Research Program"
Appendix B, entitled "Blological and Toxin Research Program" contains
a recommended 5-phase program which it states is in consonance with

the PSAC report (15 i)ecember 1970 noted above). The vulnerability

E-10
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APPENDIX II to ANNEX E

SERRATIA MARCESCENS INFECTION

CONTENTS

" pefinition - Description

- Disease associated with §. marcescens
3 a. pra antibiotic era -

b, post antibiotic era

Use of S. marcescens as a bacterial marker.

Use of 5. marcescens by the US Army relative to disease reports at
' that time.

Summary.
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of incidences of serious infections caused by 5. marcescens were
1. Definition. : ' =

ad, They began with scattered reports on series of small numbers of
(8,9,

§. marcescens is a motile, non-sporulating, gram negative bacillus oi

: . | but which have steadily ificreased until the present time (over
the family Enterobacteriace, which may produce a red pigment especially wh

) 0 reports since 1970). The common threads running throughout the 3
grown at room temperature. It is commonly found in water, food and sewage N 2 i R

hospitalization, intravenous and urinary tract catheterization, serious
can be sometimes isolated from the feces and sputum of apparently healthy pe ;

rlying disease, a debilitated state, hrogd spectrum antibiotics and

id treatment(m' 11, 12, 13, 14)

L. Disease associated with 5. marcescens.

‘ o Pré aitblotc sre (pricr 1 1946), All these conditions predispose patients

ection with organisms of low intrinsic virulence. The largest number of

: ' 5. marcescens, originally named Chromobacterium prodigiosum, |

S { hasized th i (15, 16,17, 18, 19
| first recognized in 1823 as a cause of "bleeding polanta, " a red discoloratio e i piins 2 e acquisition of the organisms' ™ )-

- and the urinary tract as incipl .
cornmeal mnsh(z). and has subsequently received great historical notoriety" Ty tract as.a principle infected organ. (Bibliography incomplete).

masquerader of blood (i.e., blood stained communion wafers). A low deg
pathogenicity was assumed because reports of serious infection in hun.ans we

rare isolated events. In 1913(3) Woodward and Clark reported a case of "pse
)

|1 al marker. In 1937, Burket and Burn(>?), and 1n 1949, McEntegart and

hemoptysis" in a young man. Aside from a chronic cough and the psychc-:l.c gics

| 21)

| - extield?, painted 5.

\', aspects of producing red (appearing bloody) sputum, he was apparently quite PelSiet S METchveans Ok pwms 1 Getecouioe the ouveriol
I

S

‘ Jacteriemia following dental 3
| ‘ bealthy. Thompson (4) and Aronson (3) reported the same case of meningitis, %-;’ ental extraction. No ill effects were seen in spite of

documented bacteriemia in 16 patients. Kass and Schneiderman(zz), planted

"}ﬁ__ﬂa_ﬂa marcescens to demonstrate bladder colonization from the urethral

Rl | The patient apparently recovered spontaneously and there was some question
’ i whether the organism was a contaminant. Other reports were not available fo
1

‘ . ‘meats after catheterization, L ; M :
i this review suggested a pulmonary(ﬁ) and a wound (7 infection, ; e SERIC AL EOTE AN GRS the

m: rial clearin : 1
g elfect of the tracheobronchial tree af; Se e
—p —— ter planting S. marcescens

S

The post antibiotic era ushered in a period during which an increasi TI-F-3

II-E-2
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2

24\
in the oropharynx. Paine’ ) demonstrated the relatively harmless effects on

on g sl
gy Mills, et i in 19767, Similar clustering of cases of endocarditis amang

healthy young voluuteers of aerolization of large amounts of 5. marcescens
. gddicts due to unusual organisms have been reported, (i.e. » Pseudomones

6
(2.5 hrs exposure, 2 x 10 org. per eubic feet of air). In fact, until the early i
iy Detroit, enrerococci in Cleveland)'
"l 1960's S. marcescens was routinely used to demonstrate aerolization and air

I (25)

Recent reports of infections in'nlved principally non-pigmented strains,
sampling techniques in college bacteriology courses'™™'.

¥

o
The relationship of pigment production to the ability to infect man is unclear

‘arthe present time.

1V. Use of S. marcescens by the U.S. Army relative to reports of disease

at that time.

V. Summary.

The only incidence of S. marcescens aerolization by the military refe P

e ~ The increase in infections caused by S. marcescens appears to be an illness

in the published literature occurred in the San Francisco Bay area, September
26 related to medical progress and has assumed a prominent role as an opportunist,

j 1950( )l L "
producing disease in man only in large doses (i.e., coataminated g

In 1957, Wheat, et al® reported on 11 cases seen in a San Francisco e ngtuifes);

and/or when the body defenses are weakened by age, debilitating disease, drug

Hospital from September 1950 - February 1951. However, the association wi

) abuse, or antibiotics. Its early use as a bacterial marker entailed little risk
the above mentioned aerolization appears to be coincidental, since (1) no other '

1 i
) attested to be the fact that highly reputable medical journals (1-€., 22, 23,24)
P e o hospitals reported similar findings; (2) and all the patients had urinary rract ‘ !

‘pubiished the data, and an editorial in the Lancet(zs) published as late as February
infections (2 subsequently developed septicemia, a well recognized complicatic

1969, emphasized the avirulent nature of the organism. Not until 1969 did recognition
of urinary catheterization), Thus, considering the evolution of disease ca :

) of limited pathogenic capability lead to the advice that the organism should not be
by S. marcescens, it is likely that this report was the forebearer of what was

‘usec for the study of experimental infections in man,

l"w\fl il to come.
L
[ Intravenous drug abuse, which is frequently associated with an increas
|

il incidence of infections, was the underlying condition associated with 19 cases
of endacarditis caused by 5. marcescens in the San Francisco Bay area repor

TI-E~4
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Annex E

(7) ‘More positize and imegirctive ateenticn should be given to the
Pmb}.ems cf detectiny and zwarding agains: use of CBR by saboteurs
aimed et disrupting key activities in time: of emergency.
() The committee views CBR as a weapon which is not competitive
with nuclear weapons, but compiementary to them, designed to do a
different job.
. (9) The committee cannot bring itself to describe any weapon of
',"-_. as "humane,” 2nd makes ne meral judgement on the possible use of
in warfare. It does recognize that ignoring CBR will not remove
‘the problam of its existence or its possible employmer!t against the

Exirecs fuca Appendix III r
RESEARCH TN CBR

A Report of

. y

THE COMMITTIEZE ON SCIENCE

AND ASTRONAUTICS

= mE e = Tha‘Houu of Representatives
The Congress of the United States

EIGHTY-SIXTH CONGRESS

FIRST SESSION
(No. 23)
House Report No. 815

Pages 15-16

As a result of its hearings and further study on the problems of
research in CBR, this committee offers the following recommendations:
(1) There must be a strong and continuous intelligence effort
conducted by the United States as a protective measure to keep abreast

of foreign developments in the fields of CBR if this country is to
have time to develop adequate passive defense and other countermeasur

{2) Surveillance of foreign activities might also give this Nati
its only inkling of imminent use of CBR against the United States, and
therefore is important for this reason, too.

(3) There is an urgent need for greater public uncderstanding of th
dangers and uses of CBR if proper support is to be given to our defems
and counntermeasures,

(4) 1In any consideration of international disarmament, a special
effort —ist be made =ot to overlook the great potential of CBR and
the ease of evading detection of CBR activities.

(5) There is an urgent need for 2 higber level of support cnm a
contiruing, longrun basis in order to develop better detection and
protection weasures against possible ecployment of CBR against this
country.

(6) Civil defense plans of this country should include 2 more
positive effort at providing sheiters which are prcof against CBR atta
at providing more masks and protective clothing, and in public
instruction in dezensive meacures.

ITI-E-1

United States.
(10) It is granted that some forms of CBR offer the prospect and

the hope of winning battles without taking human life or destroying
homes and factories, If force must be used, this is better than many
of the alternatives. But it must also be recognized that even if the
United States is attacked with the new "gentle" weapons, the conse-
quences of any defeat for our Nation would be just as dangerous to
our national goals and life.

(11) It is also recognized that in the present world situation with
other countries pursuing vigorous programs of CBR development, the
best immediate guarantee the United States can possess to insure that
CBR is not used anywhere against the free world is to have a strong
capability in this field, too. This will only come with a stronger
program of research.

(12) At the present time, CBR research is supported at a level
equivalent to only one one-thousandth of our total defense budget.

In light of its potentialities, this committee recommends that serious
consideration be given to the request of Defense officials that this
support be at least trebled. Only an increase of such size is likely
to speed research to a level of attainment compatible with the efforts
of the Communist nations.

(13) 1f CBR is to be considered a deterrent force in the U,S.
arsenal of weapons, the program of research advocated here will have
to be accompanied by an adequate program of manufacture and
deployment of CBR munitions.

(14) CBR warfare is not particularly expensive as compared with
many other modern forms of warfare, particularly when considered
as an incremental cost added to already necessary delivery techniques
employed for nuclear weapons. This is a further reason why this
investment must be given careful consideration.

(15) The research being done in CBR has already yielded a variety
of peacetime benefits, including antidotes for poisons, new serums o
prevent disease, greater understanding of how diseases are spread,
new insecticides, and fundamental knowledge of life processes. (See
appendix.) There is no real separation possible between potential
military application of chemical and biological knowledge and peace-
ful applications. These peaceful applications are required in any
case, and deserve added support for the natioral welfare.

(16) The United States is in a research and development race,
ticularly with the Soviet Unien, whecher it be for peaceful or mil
purposes, The study by this committee of CBR reinforces our genera!l
view of the urgency cf the overall race and the necessity of full
public urderstanding and sucport of science and technology everjywns:«
in our Nation.

I1I-E-2
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Appendix IV to Annex E
Biological Field Testing
(Chronological Listing)
.
1 - Antipersonnel with biological simulants involving public d
2 - Antipersonnel with biological simulants not involving public

3 - Nonbiological simulants/air diffusion involving public d

Table 4 - Antipersonmel with pathogenic agents.

Table 5 - Anticrop with pathogenic agent involving public domain.
. Table 6 - Anticrop with pathcgenic agent not involving public domain.
Abbreviations

UA Unavailable.

BG Bacillus globigii (Bacillus subtilis var niger).

M Serratia marcescens.

AF Aspergillus fumigatus.

EC Escherichie coli.

FP Fluorescent particle.

Lr Lycopodi;:m Spores.

809 Sulfur D.ioxide;

LOCATION OF TEST
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TABLE 1

ANTI-PERSONNEL
BIOLOGICAL SIMULANTS

INVOLVING PUBLIC DOMAIN

DATE(s) OF TEST

Washington, DC

18§ Coral Sea anch-
ored in Hamptom Rds,
& USS K.D. Bailey

at sea off entrance
to Hampton Roads
Hampton Roads, VA

1 trial at anchor,
16 trials at sea
off the entrance

San Francisco, CA
Port Hueneme, CA
Panama City, FL

Off-shore, between
Port Hueneme and
Point Mugu, CA,
near Santa Barbara

Pennsylvania State
Highway #16 west-
ward for one mile
from Benchmark #193

Kittakinny and
Tuscarora Tunnels,

Pennsylvania Turn-

pike

Offshore Hawaii

18 Aug 1949
26 Aug 1949
12-13 Dec 1949
11 Mar 1950

1-21 Apr 1950

Sep 1950

10 Sep - 24 Oct
1952

Mar-May 1953
17-27 Aug 1954
7 Jan 1955

Aug 1955

Jan-June 1963

Iv-E-1-1

BIOLOGICAL FIELD TESTING

SIMULANT /AGENT USED

28
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LOCATION OF TEST
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DATE(s) OF TEST

Vicinity Ft. Greeley,

Alaska

Central Alaska
National Airport &
Greyhound Terminalj
Wash, DC

O-Jhu. Hawaii

0ff California
Coast (San Diego)

Hawaii, Hawaii
New York, NY'

Hawaii, Hawaii

Oahu, Hawaii

Dugway Proving Greund

Utah

Camp Cooke,
California

Edgewood Arsenal, MD

Key West, FL

Off California Coast

(San Clemente)

Dec 1963 - Jan 1964

Jan - Feb 1965

May 1965

May - Jun 1965

Feb - Mar 1966

Apr - May 1966
7-10 Jun 1966

Jan - Mar 1968

Apr - May 1968

1945
Jul-Nov 1949

1955

1959
1952

Aug-Sep 1968

IV-E-1-2

SIMULANT/AGENT USED

BG

5 28 8 8

23

38

BG

BG

LOCATION OF TEST

Marine Corps Schools
Quantico, VA

Port Huemene, CA
US Naval Advance
Base Proving Ground
Port Hueneme, CA
NAB, Little Creek,
VA

Carswell AFB, Ft
Worth, TX

Fort Detrick, MD
Limited Area

Navy Supply,
Mechanicsburg, PA
and Norfolk, VA
Port Detrick, MD

Fort McClellan, AL

Fort McClellan, AL

Camp Detrick, MD

:“rl"ly Proving Ground,

Bglin A¥B
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TABLE 2

BIOLOGICAL FIELD TESTING

BIOLOGICAL SIMULANTS
NOT IRVOLVING PUBLIC DOMAIN

DATE(s) OF TEST
24-25 May 1949

Jul and Sep 1949
22 Jul 1949

Dec 1950

11-21 Feb. 1951

15 May 1951

7 May - & Jun 1951

Aug - Sep 1951
1 - 30 Jul 1952
15-28 Sep 1952
14 Feb 1953 to

24 Feb 1953

May - Jun 1953

1 Jun - 1 Jul 1953

IV-E-2-1

SIMULANT/AGENT USED

2
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LOCATION OF TEST
Dugway Proving Ground,
uT

Camp Detrick, MD
Fort Ritchie, MD

Dugway Proving Ground,
UT

Dugway Proving Ground,
uT

Morrisville Maneuver
Area, Pelham Range,
McClellan, AL

Dugway Proving Ground,
uT

Ft Belvoir, VA

Eglin AFE, FL and
Kirtland AFB, NM

Dugway Proving Ground,
uTr

Fort Ritchie, MD

Dugway Proving Grounmd,
T

Engineer Proving
Ground, Ft Belvoir,
VA

Port Hueneme, CA
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DATE(s) OF TEST )

17 Jun 1953 and
25 Jun 1953

Jun 1953

13 Jul 1953 to
14 Oct 1953

13 Jul 1953
14 Jul 1953
6 Aug 1953
12 Aug 1953

15 Sep 1953
21 Sep 1953

15 Oct 1953
21 Jan 1954
27 Jan 1954
12 Feb 1954
17 Feb 1954
14 Mar 1954
7 Apr 1954

1953

Apr - May 1954

(Eglin) and

Jul 1954 (Kirtland)
Apr - May 1954,

Jul 1954

13 May 1954
26 May 1954

Sep 1954
Oct 1954

15 Nov 1954 - 6 Jun 1955
1954

1954

24 Jan 1955

IV-E-2-2

AGENT US|

& 82 2%

8% 28&%

3

¥ % % BEERERY
£

% EEE B 8%
5

LOCATION OF TEST

pugway Proving Ground,
LT

Wright Patterson
AFB, OHIO

Dugway Proving Ground
ur

Loring AFB, Maine
Army Chemical Center,

MD

Dugway Proving Ground,
oT v

Camp Cooke, CA

Dugway Proving Ground,
ur

Army Chemical Center,
MD

Fort Detrick, MD

Area B

Dugway Proving Ground,
T

Explosive Ordnance

Disposal Techmical
Center, Indianhead,
MD

Range 75C, Eglin Air
Force Base, FL

Dugway Proving Ground,
UT and Hamilton AFB,
CA

McGuire AFB

B_Tugny Proving Ground,
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DATE(s) OF TEST
May 1955

May - Jun 1955
27 Jul 1955
Aug 1955

Aug 1955
1 Dec 55 - 3 Feb 56
Jan - Feb 1956

21 Mar 1956
23-24 Apr 1956

Spring ~ Fall 1956

Summer 956

Aug - Sep 1956
1956

Oct - Nov 1956
20 May - 25 Jun 1957

20 - 24 Jun 1957
Jul - Aug 1957

Sep, Oct 1957

2

Sep, Oct, Dec 1956 and
Jan, Apr, Sep, Oct 1957

7 Oct 57 and 18-21 Jan 1958

15-18 Oct 1957
1957

IV-E-2-3

& 2% 28588

2 2% 2%

R B B8 17

& B8

SIMULANT/AGENT USED

I |

3

a2

23




LOCATION OF TEST

Eglin AFB, FL

Dugway Proving Ground,
uT

Ft Eustis, VA
Fort Detrick, MD

Ft McClellan, AL

Dugway Proving Ground,
T

Fort Detrick, MD
Eglin AFB, FL

Dugway Proving Ground,
UT, Ft Bragg, NC

Yuma Test Sta, AZ

Ft Detrick, MD

DPG, UT

Ft Bragg, NC

Yuma Test Sta, AZ

Ft Detrick, MD

Dugway Proving Ground,
uT

Yuma Test Sta, AZ
Ft Bragg, NC

Dugway Proving CGround,
uT
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DATE(s) OF TER]I SIMULANT/AGENT USED
May - Jun 1958 BG

SM
Aug - Sep 1958 BG, SM
Aug 1958 SM, BG
24 Sep 1958 BG, SM
Jul 1959 BG
Jul 1959 to Dec 1960 BG, SM
Sep 1960 BG
27 Mar 61 and 16 May 61 BG
Jun 1961 BG
Aug - Sep 1961 BG
9-16 Feb 1959 BG
12 Oct - 6 Nov 1959 BG
Mar - Jun 1962 BG
19 Mar -~ 13 Apr 1962 BG
June 1962 BG
Aug 1962 - Feb 1963 BG
Oct 1962 to Mar 1963 BG
Sep 1962 BG
May 1966
Nov 1962 - Mar 1963 Tale
Jan - Apr 1963 SM, BG
Nov 1962 - Mar 1963 BG
Nov 1962 - Mar 1963 BG
1962 - 1963 BG
16 Jan 1963 - 29 Jan 1963 BG
Mar - May 1963 Lipstick
Mar - May 1963 Lipstick
Oct 1963 - Mar 1964 BG
7 Nov - 14 Nov 1963 BG

24 Jan - 3 Feb 1964

IV-E-2-4

NA
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DATE(s) OF TEST

LOCATION OF TEST

" Field, Edgewood
Arsenal, MD

DPG, UT
Fort Bragg, NC

Carroll Island,
ugevood Arsenal, MD

Fort petrick, MD
Camp Pendleton,

Edwards AFB,
Rosamond Dry Lakebed,

CA

Dugway Proving Ground,
Ut

Rosamond Dry Lake
Edwards AFB, CA

Edwards AFB, CA

Ft Bragg, NC

Edwards AFB, CA
Pacific Missile Range
Point Mugu, CA

Eglin AFB, FL

SIMULANT/AGENT USED

19 - 26 Feb 1964 BG
Aug - Sep 1964 Uraine Dye
BG
10 - 25 Aug 1965 BG
Nov 1965 BG
Oct 1966 - Mar 1967 BG
M
Feb 1967 BG
Jul 1968 - Mar 1969 Lipstick
26 Sep 1967 - 13 Jul 1968 SM
BG
15 Jul - 16 Oct 1968 M
BG
Aug - Sep 1968 Lipstick
Nov 1968 BG
Jul 1969
2 Nov 1969 to 6 Nov 1969 BG

IV-E-2-5



LOCATION OF TEST

Harpers Lake, CA
(Mojave Desert)

South Carolina,
Georgia Coast

Minneapolis, MN
St. Louis, MO

Rosemont, MN

San Francisco Bay,
Redwood City, CA

Continental U. S.
East of Rocky

North Central
Texas

Vanderburg AFB, CA
Cape Kennedy, FL

NE Oi.llhm; Corpus
Christi, TX, E Wash-
ington and SV Nevada

NON-BIOLOGICAL SIMULANTS/AIR DIFFUSION

DATE(s) OF TEST

18 - 19 Aug 1949
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TABLE 3
FIELD TESTING
INVOLVING PUBLIC DOMAIN

Mar - Apr 1952

15 Jan - 24 Mar

195

Sep

3

- Det 1953

2] and 26 Mar 1956

30 Nov 1957

6 Feb 1958

25 Apr 1958

20 Mar 1958

1959 - 1960

Test No. Date
A-1 13 Aug
A2 15 Aug
A-3 18 Aug
A-4 2 0ct’
A-5 5 Oct
A-6 7 Oct
A-7 9 Oct
A-8 12 Oct
A-9 10 Feb
A-10 12 Feb
A-11 15 Feb
A-12 19 Feb
A-13 22 Feb
Jun -~ Aug 1961
Feb, Mar, and Jun 1962
May, Jun 1961,
“Jan - Mar 1962
Summer 1962

IV-E-3-1

SIMULANT/AGENT USED

Soap Bubbles

- FP

FP

FP and
Lycopodium spores

S0,

LOCATION OF TEST
1OCATION OF TEST

gt. Louis, MO

Dugway Proving Ground,
T

Chippewa National
Forest, MN

San Francisco, CA
Wambaw Swamp
Francis Marion
National Forest, SC

Fort Wayne, IN

Victoria, TX

Oceanside, CA
Searcy, AR

East Central Texas
Charles Lathrop Pack
Demonstration Forest
of the University of
WA

Cambridge, MD

133

DATE(s) OF TEST

SIMULANT/AGENT USED

May - Sep 1963
Apr - Oct 1964
Mar 1965

17 - 21 May and
15 Aug 1963

4 Sep 1963

Jan - Aug 1964

Mar 64 - Mar 1968

Jun - Aug 1964

]

29 Jul 1964 - 5 Feb 1966

Jul - Aug 1965
Jul - Aug 1965
9 - 29 Jul 1966

Jun - Jul 1967
Sep 1967 - May 1968

1967

Nov 1968

Aug - Nov 1969

IV-E~3-2

FP

3

FP

LP, FP

LP, FP

Glass beads & fluorescent
tagged cork

- .

FP

Glass beads, fluorescent
tagged ground cork

‘_'I?P
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TABLE 3B

BIOLOGICAL FIELD TESTING
ANTI~-ANIMAL

NON- BIOLOGICAL SIMULANTS

LOCATION OF TEST

Fort Worth, Texas
Stockyards

Kansas City, MO
Stockyards

South St. Paul, Minn
Stockyards

Sioux Falls, SD
Stockyards

Sioux City, Iowa
Stockyards

South Omaha, Neb

INVOLVING PUBLIC DOMAIN
DATE(s) OF TEST
30 Nov - 1 Dec 1964
3-4 Dec 1964
11 Jan 1965
13 Jan 1965
14 Jan 1965

15 Jan 1965

IV-E-3B-1

SIMULANT/AGENT USED
Aerosal Deodorant

!ﬂl‘mﬂ OF TEST

pugway Proving Ground,
T

(Horizontal Grid)

§ (Horizontal Grid)

Animal Exposure
Chamber
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TABLE 4

BIOLOGICAL FIELD TESTING

- ANTI-PERSONNEL
PATHOGENIC AGENTS

DATE(s) OF TEST

1 Jun 1951 -~ 26 Aug
1951
27 Mar 1952

12 May 1952

9 Apr 52 & 9 Jul 52
Jun & Sep 1952

Jul - Aug 1952

Aug - Oct 1952

21 Aug 1952

Sep - Nov 1952

9 Oct 1952

19 Nov 1952

Dec 1952

24 Mar & 21 Apr 1953
18 Mar ~12 Jul 1955
20, 28 Dec 1954 &

6 Jan 1955

Jan - Apr 1954

12 & 18 Nov 1954

27, 29 Oct 1954

3 Nov 1954

4 Sep 54 - 21 Feb 56
12 Jan 1955

6, 15 Apr & 4 May 55
Mar 55 - Feb 56

Jun 54 - Jun 55

Aug - Oct 1957
May - Jul 1958

Aug 57 - Apr 1959
23 Oct & 14 Nov 1957
Apr 1958

Jul 1959

Apr 1960 - Feb 1962
Apr 1960 - May 1960
Sep 1960

" 30 Jan 1961 - 27 Sep

1962
Aug 62 - Feb 63
Nov 62 - Mar 63

IV-E-4-1

SIMULANT/AGENT USED

Coxiella burnmetti
Peittacosis virus

Pasteurella pestis (avirulent

Strain A-1122
Brucella suis
Pasteurella tularensis

irucella suis
Brucella suis
Coxiella burnetii
Coxiella burnetii
Pasteurella

Clostridium botulinum toxin

Brucellas melitensis
Pasteurella tularensis
Coxiella burmetii
Brucella suis

Bacillus anthracis
Pasteurella tularensis
Brucella suis

Bacillus anthracis
Brucella suis
rucella suis
cillus anthracis
rucella suis
Bacillus anthracis

Pasteurella tularensis
Pasteurella tularensis
Pasteurella tularensis
Bacillus anthracis
Pasteurella tularensis
Coxdella burnetii
Pasteurella tularensis
Pasteurella tularensis
Botulinum toxin
Bacillus anthracis
Coccidioides
Coxiella burnetii

Pasteurella tularensis
FPasteurella tularensis
Coccidioides

Brucella suis B. melitensis
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LOCATION OF TEST DATE(s) OF TEST SIMULANT/AGENT USED TABLE 4A
Dugway Proving Ground, Nov 62 - Mar 63 Coceidioides uranine (UNSUBSTANTIATED)
UT (Continued) Coxiella burnetii BIOLOGICAL FIELD TESTING

ANTI-PERSONNEL PATHOGENS
NOT INVOLVING PUBLIC DOMAIN

30 Jan 63 - 11 Apr 63 Pasteurella tularensis
28 Mar - 11 Apr 1963 Pasteurella tularensis
Oct 63 - Mar 64 Coccidioides

14 Oct - 17 Nov 1965 Pasteurella tularensis
25 Apr 66 - 6 Jun 66 Pasteurella tularensis
9 Jul 66 - 25 Aug 66 Pasteurella tularensis .
15 Peb - 4 Apr 1967 Pasteurella tularensis

Coxiella burnetii

LOCATION OF TEST DATE(s) OF TEST SIMULANT/AGENT USED
pugway Proving Ground, Jun - Nov 1950 Pathogens
T

. -

Eglin AFB 14 Jul 1951 Hog Cholera
Farm owned by Univ Oct 1951 Newcastle Disease
of Wisconsin
Ft Detrick & DPG Mar - May 1961 Pasteurella tularensis
Brucella suis
IV-E-4-2 IV-E-4A-1




LOCATION OF TEST

South Carolina -
Georgia Coast

Morris, Waseca, Le
Sueur, Crookston,
Duluth, & Rose-
mount, MN

Crookston, MN;

Rosemount, MN;
Rapid City, MN

Intersection of US
Highways 60 and 441,
Yeehaw Junction,
Florida

Hays, Kansas

Experimental Stationm,
Beaumont, TX

Langdon, North Dakota

Yeehaw Junction,
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TABLE 5

BIOLOGICAL FIELD TESTING

ANTI-CROP
PATHOCENIC AGENT

INVOLVING PUBLIC DOMAIN

DATE(s) OF TEST

Nov & Dec 1952

May 1953

Rosemount - 5,7 Jun
1955; Rapid City —

3 Jun 1956; Crookston
19 Jun 1956

15, 18, 19, 20, 24,
27 Nov & 1 Dec 1956

7 May 1960

Summer 1959

12 Jun 1960

Nov, Dec 1968

IV-E-5-1

Dyed Lycopodium Spores
Cereal Rust Spores

Wheat Stem Rust

Wheat Stem Rust

Wheat Stem Rust

Rice blast

Wheat Stem Rust

Wheat Stem Rust

LOCATION OF TEST
LOCATION OF TEST

Edgewood Arsenal, MD

Crookston, MN
Avon Park AFB, FL

Casselton, ND
Crookston, MN
Stillwater, OK
Hayes, KS
Lincoln, NEB
Rosemount, MN '
Langdon, ND
Crowley, LA

Avon Park AFB, FL
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TABLE 5A

(UNSUBSTANTIATED)

BIOLOGICAL FIELD TESTING

ANTI-CROP
BIOLOGICAL AGENTS

INVOLVING PUBLIC DOMAIN

DATE(s) OF TEST
1949-50

1964

1954-1957

1960

1964

1964

1956-57
1963-67

1960, 64, 65
1964~65

1955, 57, 64
1960, 64

1963, 64, 68, 69

1 Apr 1965 - 31 Oct
1965

IV-E-5A-1

SIMULANT/AGENT USED

TX or TX simulant

TX

Cereal Stem rust spores
None

LX Helminthosporium oryzae

TX

o.e
o
X
TX
X
X
LX

and Helminthosporium oryzae



NOT INVOLVING FUBLIC DOMAIN

LOCATION OF TEST
g:my Proving Ground,

(Crop Grd #5)

Avon Park AFB, Avon
Park, Florida Bombing
Range

ACmlC Rosemount
Research Lab,
Rosemount, MN

Belleglade & Ft
Pierce, FL
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TABLE 6-

BIOLOGICAL FIELD TESTING

_ ANTI-CROP
PATHOGENIC AGENT

DATE(s) OF TEST

18 Feb - 27 May 1952
12 Sep 52 - 26 May 53
21 Jul - 24 Sep 53

12 Nov 53 - 16 Dec 53
Apr - Aug 1954

14 Oct 54

Nov - Dec 1954

12 Jul 1955

Apr 1, May 1, Jum 1,
& Jul 1, 1956 & 1957

IV-E-6-1

141
Vs Uit ned Taste

Backgreund. On 21 November 1976, the Loag Island Newspaper Neweday

reported that the Army had "conducted an experiment to tect San Fraacisco's (SF)

- yulnerability to a germ warfare att‘,cck. A little more then 2 month later coe
SIMULANT/AGENT USED

Wheat Rust Spores
Stem Rust of Wheat
Wheat Stem Rust
Stem Rust Wheat
Wheat Rust

Wheat Stem Rust

man wae dead and five other patientz were infected at a local hospital by

' the same kind of bacterium used in the test. ... The Army conducted similer
erperiments for as long as 10 years, including ... a test in the New York
City subway system."

Wheat & Rye Stem Rust " On 22 December 1976, the Washington Post reported under the New York
. Newsday byline that the Army had released infermation confirming the tests
conducted in Key West and Panama City, Fla., New York City end S. F. over a
16-year period. The Washington Post also stated that the Army said that similar
- tests were ccnducted in Army installations at Point Mugu and Port Huereme, CA.,

Wheat stem rust (killed

Rice blast
Fort KcChlhg. AL, a Navy facility in Mechanicsburg, PA, and at the Pentagon.
The Washington Post article (22 December 1976) inferred that the Serratia
narscescens (SM) used in the S. F. tests caused the death in S. F. (1950)

and that the imcidence of pneumonia cases immsd sharply in Calhoun Ccunty,
AL (1952), and in Key West (1952). The Newsday article in the ﬂ‘tshingt:n; Post
(22 December 1976) article reported that SM was used at eight of the test
locations, Bacillus globigii (BG), at seven of the eight sites, and a fungus,
Aspergillus fumigatus (AF), at one of the eight test sites.

m Newsday artl.cla. was apparently based on a 15 December 1976 Army
‘acknowledgement that field testing with SM had bren conducted in eight tests

in the U.S. up to 1966 to deterrine vulnerability to enemy biological attacks.

=1
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Subzequeant *n the two Nowsdaw veporrs, avticles sppeared in verious newspaj
isbin LI

throughout the country, 0On 23 December 1976, the Atlsuta Constitution reps

tescs were run at the following locations:

Pentagon, Washington, D.C, (1950)
8. Fe : ; (1950)
Mechanicsburg, PA {1951)
Key West, FL - (1952)
Fort McClellan, AL (1952)
Panama City, FL (1953)
Point Mugu-Port Hueneme, CA (1956)
New York City, NY (1966)

Analysis of Allegations. The reports of the tests are essentially

correct except for attributing a direct relationship of increased incidence
disease to the Army vulnerability tests in the §. F. ‘area in 1950, In 19! .
Dr. Richard P. Wheat, M. D., et al, in article "Infection Due to Chromo='™
bacteria," published in the Archives of Internal Medicine (Vol B8, 1950)
reported on eleven cases seen in a San Francisco hospital from September
‘to February 1951. 'The following is extracted from the "Comment" séction‘ of
the referenced article:

Instrumentation of the urinary tract had been performed
in every case, and the Chromobacterium probably was introduced by

these procedures. An epidemiological study failed to reveal the
route of infection in detail.

That so many cases of urinary-tract infection by this unusual
organism should have been observed was not surprising, since the
obstructed and instrumented urinary passages are fertile soil
for the multiplication of bacteria that are not commonly the
cause of disease elsewhere. A contributing facter was the use
of multiple antibiotics, which eliminated all the usual organises
that are responsible for infection of these crgans and permittes
the ready implantation of the hlghly antibiotic~ and sulfonamide-
resistant Chromobacterium.

Similar invasion of various organs by bacteria resistant to
one or more antibiotics, and not usually the cause of disease in
the involved system, has become commonplace in patients trecatzc
with theses agents. Such f{nvasion has been most frequently observad
in cases of superinfection cf the urinary tract by members of tne
Pseudomonas and Proteus group, It is evident that the ever-
widening use cf antimicrcbial agents will be associated wicth the
discovery of infectious disesse caused oy a wide variety of unusual
micro~organisms.
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Therefore, the sseociatica with tho mbove mentfooed tests appoars to be
coiorcidentel, since (1) no other hospicals reperved similar findings: and

(2) all the patients had urinary tract infections (iwo subsequently developed
septicemia, a'well recognized complication of urinary catheterizaticm). All
available evidence continues to indicate that SM is an vpportunistic organism
which infects those individuals who are debilitated or have a reduced immune
response. To avoid exposing such populations to SM, the Fort Detrick Safety
Director established & policy whereby the use of SM was not authorized if the
simulant could enter & hospital or a panitarium., 'The suspicion of attributing
the cause of the onc death in S. F. wulnerability tests has been refuted
repeatedly and was also considered unlikely by Dr. Mills and a team from the
§. F. General Hospital who had studicd the relationship between SM infections
and drug addiction in the S. F. area.

Because of apparent concern over a poseible link between its San
Francisco test in 1950 and the incidence of SM infections in the Stanford
Hospital in 1952, the Army requested a group of eminent scientists to review
the available information and previde recommendations om the future use of SM.
The four eiv:l:u:m consultants from the Commmicalbe Disease Center, USPHS;
Department of Health, City of New York, Ohio State University; and
Microbiological Institutes, National Institutes of Health, USPHS. Analvsis

and recommendations of the group were:

1. Taperimental work fa:BW outeid: of the laboritery is impossible withouat
the use of simulants. Simulants must be organiszc having biovlogical character-
istics, other than p;thngenicity, as pearly identicel as possidle to BV agents
Avirulent stra’ns of

under study. An ideal simulanr has nct yet been found.

F-3



144

recegnized vachogenic organisms should not be used in routine field tri
the neceasa.ry information can be obtalned in any other possible way. T

& simulant should be en organism -thnt' has never been assoclated with &

di-mg and is not capable of growth .n the human body. It must a:ll(-l

readily recognizable and recoverable by simple means. 7 o

2, Since the early days of bacteriology, SM has been the most

used organism to.r stun!yin; the disseminaticn of bacteria in air. Unt

years, there have beenno reports of human illnest associated with

in spite of its extensive use. In 1946 at Camp Detrick, four cases of |

illness of short duration were discovered in asscciation with heavy
to SM. Reference is made to "Illness in Mzn Following Inhalation of Ses
Marcescens;" Paine, Tom F.; Journal of Infectious Disecases; llw-l‘.lac 194
Vol. 79. A current survey among Camp Detrick personnel reveals only twe
of similarly insignificant illnesses among all those exposed while wo
with the organism.
- 3. The data in the referenced article describivg the experiesnce
Francisco are incomplete as to the primary relation of the SM isolated :
the patients and their illnesses, except in the case of one patient
from bacterial endocarditis and SM bacteremia. With this single exceptd
the finding of SM in these cases was not shown to have influenced the ¢
course of the patients' illnesses. I
4, On the basis of our study, we conclude that SM is so rarely a

of illness and the illness resulting is predominantly so trivial, that
use as a simulant siould be continued, even over populated areas, when su
studies are necessary to the advancement cf the BW program.
5. The program at Camp Detrick in the search for better simuj:its she

If a more desirable simulant is discovered, it she

then actively pursued.

then replace SM.
F-4
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6. in furure .tests over populated areas, it weuid be desivablc to

isritute prior and subsequent studies in a few hospitals to determine whether
the report previously referred to was purely coincidental or whether the
y ot SM from patients was related to Bw fleld tests. =

recover
u:alth data for Monroe Cqunty (Key West) and Bay County (Panama City)

do not suppoit the Newsday allegations of pneumonia cases according to
pr. C. Prather, Florida's Health Officer, as given to the National Observer

yieckend Edition (26 December 1976). A state-wide influenza epidemic hit Florida

{n 1952 and 1953 with a corresponding increase in pueumonia. According to

Dr. Prather, the incidence of pneumonia in Bay County (Panama City) was

‘ relatively constant in 1951, 1952, and 1953, The Army disseminated what were

believed to be inmocuous biological substances, namely, SM, BG, and AF. 5N,

3G, and fluorescent particles were used in the S. F. test and BG mixed with

charcoal in the New York subway test.

Additionally, SM has been used medically as a bacterial trecer from
1037 to 1969 with the results having baen published in highly reputsble medical

journals as late as February 1969. The following are examples:

1. 5M painted on gums to determine the source of bacteremia following

dental extraction. No 111 effects were seen in spite of documented bacteremia

in 18 petients.

2. SM implanted to demonstrate bladder colonization froc the unethral

meatus after catheterizatien.

M planted in the oropherynx to demomstrate the bacterial clearing

effect of the tracheobronchial tree.

Not unt{l 1969 did recognition of limited pathogenic capability iead to the

advice that SM should not be used for the study of experimental infecticns ia

man.
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In connection with oparn air tecrfug, compatent medical authoriiy

such as the USPHS stated no ebiecrion to the asrosolization of SM as 4

simulant ‘test org2nism under stated test conditions.

Appendix I from Dr. David J. Sencer Assistant Surgeon General:

Center for Division Control im Atlanta GA | provides additional data

regarding the incidence of pneumcnia and influenza deaths near cities

where the vulnerability tests were conducted. , The report substantiatas

the lack of evidence associating the reported deaths with the organismain

used in the various tests.
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Arnendix vAreqs F

AMO VELFARE

COPARTMENT OR +.2..

LIS TR P )

Your Reference: DASG-HCH-D

Richard R. Taylor, M.D.

Lieutenant General

The Surgeon General

Department of the Army

Washington, D. C. 20310 L

Dear Dr. Taylor:

In regard to your request for information on pneumonia cases and
deaths in the counties where simulated biclogical warfare tests were
conducted, we have been able to obtain for you the following prelimi-
nary data which are attached to.this letter. You will note that we
have provided you pneumonia and influenza deaths by vear, by county
and/or city in question for the years 1943-61 and also indicating
those years in which influvenza outbreaks occurred. These outbreaks,
you know, can increase the number of pneumonia and influenza deatns.
For San Francisco we have reports of the nurber of cases of pnewszonia
and influenza by week for 1950 and 1951, which we will send under
separate cover. We have contacted the four State Health Departments
yesterday and requested that they determine whether cases and Jeachs
due to pneumonia by county by month for the years in question are

also available. ‘e 7

We do not know of any evicence that would indicate an associaticn
between the deaths reported in the press articles you included and

the organisms reported to have been used in the atmospheric tests.

Our surveillance of hospital-acquired infections over approximately

the past 10 years does show an increase in the incidence of iafectioss
due to Serratia rarcescens; however, this may reflect better couancry-
wide surveillance, improved laboratory icdentifications, and the
iIncreasing susceptibilicy of the hcspitalized patient due to increasing
age, presence of chronic cisease, increasing use of antibictics, and
increascd use of various diagnostic and therapeutic procedures that
increace the opportunities for infections to be acquired in the
hospit-1. Ve have no dara suggesting that Eacillus globigii is causing
human disease. =
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_Page 2 - Richard R. Tayler, M.D.

I hope this inirial analysis is useful. We should know the
availability of the other material by the end of this week.

Sincerely yours,
: o
ﬂ .'-:'.4(/ Z(tlf’
l)taﬁ;aff ’Sencer, M.D.;ﬁ;
Assistant Surgeon General
Director
Attachment
cc:

S. Paul Ehrlich, Jr., M.D.
Acting Surgeon General, PHS
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PNEUMON1A AND INFLUENZA DEATIS BY YEAR FOR SFLECTED CITIES AND COUNTIES *
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Annex G

DROGRAM SAFRTY

B pconoorcn el practiies Dave been eobadied in a o velume douunes

ul i

geiners IrT ‘Herobiningisal Treiligies, "Fort Patylck" wafeh to thy; present
L —— i i - o $¥4 = o ocon—-

Background. The safety :nd medical agpects of RDT&E in 8Y ag vesorred to and followed in the design of laboratory facilitscs Tor conm

recognized formalized, implemented, ernhasized nnd policed from thr duct Ing microbiological research.

onset of the program. The concern was primarily for the health of Saféty Record. Thac safety efforts were effective ia o-tectes fo by
cperating personnel but encompassed the surrounding communities as i " the reparkably fine safety record achieved as moted in straches fsole and the

A safety organization wac established in 1943, along with o fact that 27 vaccines, 5 toxoids and 5 skin tests vere developed, perfected

organizations reporting directly to the Cormanding Officer. One of the ‘:nnd effrctively utilized for workers in the BW program (See Tables 1 and 2 8

In conformation with the National Safety Ccuncil stendavds, the rate

and practices for the protection of personnel and another was to cound of infection at Fort Detrick during its lifetime was less than 10 infecticos
This rate was better than any induscrial average

research, development, testing and evaluation of safety devices, procedu per nlilion manhours worked.

19 re 14 timeas better than all Civil Service and 20 to 50 times better theu

and practices to include immunization. In addition, a meticulous.reca=‘ & and 19

keeping procedure was esteblished, and maintained tc assure individual _ most industry averages during the same time frame. The three deaths represented

a lower mortality rate than was found in any other survey of latoratory

imrunizations, etc., were kept up-to-date. The liaison officers from

U
and USDA were involved in several aspects of the cufeiy program. ! infections.
]

During tne years 1950-1867, Dugway Proving Ground had only 10 infectior

a4

* Accomplishments. The emphasis on safety continued throughout'll

lifetime of the BW Program resulting in the development of special eg Pine Bluff Arsenal had 34 infections from 1950-1969, and the Deseret Tesr

such as negative pressure isolate cabinets with spe;ialized gloves and * Activity had only & from 1962-1973. These infectfons resulted in nc fatelities

parts for handling materials; decontamination eystems such as exhaust afel or perranent disabiiities.

O e~ ekl

ventilaticn system incorporating sir ‘Incineratisn chambers, water and

decontamination systems, effective filtration systens for air and flui

nev and others on a scale never attempted before, have Leen adopted by

academia, irdustry and private research institutions. Safety engineering

G-1



152
TABLE I

Fort Detrick Laboratory ac
e quired infactd
(Includes civilien and military per:mm-me‘l“)18

Rumber of Infections 20 April 1943 to Termination . .

Deaths. . I
(anthrax 1951, 1958; viral mc&phllitil.].éﬁl:l).

Number of Infections 1943 to 1947

a e & aliglly pl ¢ 8 W

Number of Infections 1948 - 1958,

CENE U T S L S e

Number of Infections 1959 - 1969, . . i Lt

G-3
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TABLE II

Safety Program
1943 to 1969

Toxoids

psittacosis virus 1. Clostridobotulinum A 1.
~ Bacillus anthracis 2. Clostridobotulinum B 2.
Pasteurella tularensis 3. Clostridobotulinum C
(attenuated) 4. Clostridobotulinum D 3.
Pasteurella tularensis 5. Clostridobotulinum E
(irradiated) 4,
Rift Valley virus . 7Y

Rio Bravo virus

Rocky Mountain Spotted

Fever Rickettsia

‘Blastomyces dermatiditis
Poeumococcus pneumoniai
Eastern Equine Encephalomyelitis
virus

Brucella suis

Pasteurella pestis

Japanese B Encephalitis
virus

Salmonella typhii

Venezuelan Equine Encephalomyelitis
virus

Q Fever Rickettsia

Q Fever & Rocky Mountain
Spotted Fever (combined)
Germiston virus

Vibric comma -
Coccidioides immitis
Influenza virus

Typhus Rickettsia
Pasteurella tularensis (425)
Yellow Fever virus
Mycobacterium tuberculosis
Malleomyes mallei

Bolivian Hermorragic

Fever Virus

G4

Skin Tests

Brucella suis
Pasteurella
tularensia
Mycobacterium
tuberculosis
Clostridium tetani
Bacillus anthracis
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Anoex K Ad Mog_Commictee on B Tesiing a: Duawry Provieg Cround {Schecle Cormittee).
4edlcal/Safety Consideraticns for Conduct of Open-Air

the "'Scheele Committee' was convened at the requect of Pobert T. Stevens,
Tests with Pathogens

pcretary of the Amy, in 1953 for the rurpose of advising the Department

£ the Army on the advisability and safety of testing prototype
)

Backgreund: pardware containing animal and plant pathogens at Dugway Proving Cround, The
Zackgrewnds P 3 5y

Miulhatétj aspects of open-air tests with pathogenic microarg ttee was chaired by Dr. Lecnard Scheele, Surgeon General of the US

ccm:iuc.:ed hy ‘the DOD were guided by the recommendations and observation public Health Service. Members of the Committee were eminent authorities

of independent advisory committees. Three committees were assembled to (their fields of biological specialization and were drawn from various

advise the Army on test conduct. These were: the Ad Hoc Commirtee on ‘universities and federal and state (Utah) agencies. Incorporated is a list
of the Committee membership. The Committee assembled for two series of

|

‘meetings: One series was held ac Ft. Detrick and DPG during July of 1953

ing (Scheele Committee) at Dugway Proving Ground (DPG)-1953, the Tnter-

Survey Cormittee on BW Testing at DPG (Price Committee)-1959, and the D

Test Center Medical Advisory Committee (Davis Committee)-1962. A sw ‘to consider agents which could or could not be safely tested at DPG; a

committee composition, purposes, recormendations and findings fol].m..' . - ¢ series of meetings at DPG was held during October of 1953, ac the

est of MG Eghe.rt Bullene, Chief Chemical Officer, to consider the specific
subject of the safety cf conducting field trials on the Salt Flats at TPG
using Bacillus .mthr;cia.

Although review of the minutes and comments of Scheele Committes actions
provides some insight into a deep concern for, and deliberation on, medical
‘8nd safely consideracions vi;:.h rzspect to testing by the technical staff’
‘and/cr consultants at Ft, Detrick prior to establishment of the commisres,

fo definitive correspondence or memoranda related to the subject could ba
Tetrieved ficm the files.

(July 1953 meetings.) During this series of meetings, various agents
‘Were considerec safe for testing within limits prescribed by the committee.
s Basically, those agents which were present in the United States ir animal
‘ Teservoirs and which were relatively widespread were deemed safe for testing

8t Dugway. "Human infecticas dcquircd in nature ere of public health

H-2
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Tatyriat Suk doimor conetiluti MIGOpRblae o . 0 wednas N (October 1953 wcerings,) A raview of work dome at DPG on agent spread

mich: Rl Janeu b NG AnieiDoe continnont Summe il et e and persistence from Salt Flat release of biological simulants (BG) and

rodent and ectoparasite populations should be continued . . . ." These sa6 work at Ft. Detrick "on the lethal end point of N/anthrax)"

P,

statements were the prime precepts which delineated the Dugway test at
: fedic

ated that small stepwise releases may be made "provided adequate

EERPEARTE . L AT Thidk sh% Eouip CEl. o puisul L 6 s werputiint precautions for safety and for handling of emergency situations" were

Keoloay: and Bptdent clogy: (RER)-pragron. dn: the-Dugnsy, dnd aurround_ing ;- available in advance. The Committee recommended that precautions should

The, Comnittee considered other agents, as well, which were deemed'§ {nclude "assurance of an adequate supply of specific chemotherapeutic agents

be, at that time, unsafe for testing because of lack of evidence for en for prophylactic treatment, availability of personnel for administration of

in wagtem. wildiise, such materials, and plans for appropriate cooperation with health and

Tha, Gopel £oee. supbartaed (b  impertaiaiofidiactnving: and ity sgricultural officials at state and federal levels." All of these recommenda-
+

meteorological investigations on and adjacent to DPG before conduct of tions were fully implemented. The Committee established levels of agent

thpts of JeTRistagr.avecksy) sk 08 3o mthonala.y |Ta- LASFwepa st shiagy release beginning with small and proceeding to larger releases.

recommended that nuwserous small and large scale tests be deme with viable j Tests could be conducted under meteorological conditions which, in the

biological simulants (spacifically with B. globigii (BG) and inert parti opinion of the test staff, would be unlikely to provide for travel of l-‘-'-'-t_’\lds

(FP) to determine cloud travel and deposition. Persistence studies of in dangerous concentrations to areas known to be inhabited or cccpied by

organisms in both aerosols and soil should also be completed. They Fumans or livestock. On the basis of this meeting, two successful series

recommended a continuing and increased effort on disease surveillance in of B. anthracis tests were conducted over an 18 month period in stepwise

both wildlife and domestic animals in the arsa for those agents under fashion under the parameters e'ata‘.:li.lhed by the Committee. No untoward

consideration for open-air testing. They further recommended that "appro- effects of these tests were ever reported. Extended surveillance of wild-

priate state officials" be continually informed of tests to be conducted life in the areas surrounding the test site was mnaintained Zor many vears

with pathogenic agents in order that their cooperation may be obtained in as a component of the E&E effort. No eptzqor_ic or evidence of elevated

maintaining human, animal and crop epidemiological intelligence in areas serological antibody levels in the wildlife were detactable.
adjacent tu Dugway. Finally, to kcep the Surgeon General informed of test ) !

activities on a continuing basis, the committes recommended permanent cn-sil

Public Health personnel be assigned to both Ft. Detrick and D2G. All

these recommendations were immediately and fully implemented.

H-4
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SECRETARY OF DEFENSE
FOR DUGWAY FROVING GROUND
OR SCHEELE COMMIITEE - 1953

lLeonard A. Scheele. M.D., Chairmen

Surgeon General

Public Health Service
Department of Health, Education,
and Welfare

Washington 25, D,cC,

Chief, Bureau of Animal Industry
US Department of Agriculture
Washington 25, b.C,

State Director of Publie Health
Utah State Department of Health
Salt Lake City, Utah

Operations Research Office
The Johns Hopkins Univeristy
6410 Connecticut Avenue
Chevy Chase, Maryland

Chief, Biological Warfare Branch
Research and Development Division
Office of the Chief Chemical 0ffi
Washington 25, D.C.

ADVISORS TO THE COMMITTEE
s—==ne 1V At COMMITTEE

Chief, Office of Health Emergency
Planning

Public Health Service

Department of Health, Education
and Welfare

‘ashingt.n 25, D.C.

.

cer

n-5

Members :

Assistant to the Secretary of B
(Heaith and Medical)
Washington 25, D.C.

Professor of Bacteriology
College of Agriculture
University of Visconsin
Madison 6, Wisconsin

Health & Special Weapons Def
Federal Civil Defense Administ;
Washington 25, D.C. w

President, Armed Forces Epidemi
Board

Professor of Microbiology 2

College of Medicine

New York University

477 = 1st Avenue

New York 16, New York

Director, Microbiological Institut

National Institutes of Health
Public Health Serviee
Department of Health, Education
and Welfare

Bethevda, Maryland

i ¥ a ittee was to
ppG. As with the Scheele Committee, the purposa of this Commi

gpecialization.

Chief Chemival Officer.

and Nevada).

anized in 1959 by David E.

considered in open-air Lests at DFG.
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terazency Survey Cormittes (itice Committee): This Committee was
Interigenc 'y Lormitiaec (iTice Lommitl

Trics, Chief, Burcau of Silate Services, U.S.
plic Health Servica, at the request of MG llarshall Stubbs, U.S, Army

Meetings again were held at both Ft. Detrick and
gs @

ygeni ents could not be
make recommendations on pathogenic agents which could or

Membership of this Committee was

ain drawn from universities and various federal and state agencies (Utah
“ .
All were eminent authorities in their fields of biological

A list of the membership of this Comnittee is incorporated.

The Price Committee reaffirmed the basic precepts defined by the Schezle

Comcirtee, lavded the extensive detailed epidemiological, wildlife dynamics,

and ecolcgical material resulting from the expanded E&E program and review

in detail the open-air biological test activities which had been completed
in

during the 19253-1959 .time frame.

Essentially the same list of agants

approved by the Scheele Committee was approved.

Where agents had not been previously tested at Dugway, the Committee
BEn,

di
reconmended that ecological, laboratory safety and soil persistence studies

be initiated at least one year prior to consideration for use in open-air

'
i tion
tests, Detziled studies were recommended for initiation to permit estimat

avel
of concentrations of organism simulants and pattemms of aerosol tr

S i 1
between the biological sampling grids and highwey U.S. 40 (35 miles to the

north).

having reached U.S. 40.

These studies were later completed with no evidence of agent

The Committee repeatedly cormended the progress

: uppett
of work in the ecology and epidemiology area and stiongly recommended supp

fer continuztion cf thesa studies.

Likewita, it was pleased with the working

H-6
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agreement with Utan State officicls and recommended a similar agrecment

with officials from the State of Navada.

pavid E. Price, M.D., Chairman
:%i,u;‘, Buu-ar of State Services
¢.5. Public Health Service
pepartment of iealth, Education
and Welfare

Rashington, D.C.

Consideration was given by the Committee to the subject of tests wi
"infected" (sic) mosquitoes and "uninfected" (sic) arthropods but rec
against same because of a concern for the potential for establishment of

permanent foci for infectior and arthropod colonies.

Chairman, Department of Epidemiology
§chool of Pubiic Health

University of Michigan

Ann Arbor, Michigan

Finally, the Committee recormended that it be retained in a permanent
status, subject to call by the U.S, Army Chief Chemical Officer. The

Commi ttee was not subsequently reconvened because the U,S. Public Health
Acting State Health Officer
Nevada State Health Department
Carson City, Nevada

Service Liaison Officers, resident at both Ft. Detrick and Dugway (menti
under the section on the Scheele Committee), served as the intermediaries
in relations with USPHS medical aut_horitie.a and consultants. Professor of Research Medicine
Hospital of the University of

Pennsylvania

All Price Committee recommendations were fully implemented,
Philadelphia, Pennsylvania

Kational Institute of Allergv and
‘Infectious Diseases

Rocky Mountain Laberatory
Hamilton, Montana

Chief, Virus and Rickettsia Section
Communicable Disesse Center

U.S. Public Health Service
Montgomery, Alabama

H-7
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INTERAGENCY SURVEY COMMITTEE - 1359

Members: ‘

Chairman, Utsh State Board ¢ Mealth
Utah State Department of Health
Salt Lake City, Utah

Associate Director :
National Institute of Health
U.S. Public Health Service
Bethesda, Maryland

Chief Staff Officer, Laboratory Services
Animal Discase Eradication Service
Agriculture Recearch Office

Department of Agriculture

Washington, D.C.

Department of Bacteriology
College of Agriculture

The University of Wisconsin
Madison, Wisconsin

Program Coordinator, Research Division
U.S. Army Chemical Corps Research and
Development Command

Washington, D.C.

dONSULTAm TO INTERAGENCY SURVEY COMMITTEE

Chief, Epidemiclogy Branch
Communicable Disease Center
U.S. Public Health Service
Atlanta, Georgia
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The Johns Hopkins Bespirz!
Baltimore, Maryland

&_Srlculture Rescarch Offi eseret Tact Conter Medical Advisory Lormirtee (Davis Committee):
Department of Agriculture

Washingcon, D.C, srivirtee was organized under the auspices of the Secretary of the

Ce

Thz Cosmittee was chzired by Dr. Dorland G. Davis, Director of

Deputy Commander

U.S, Army Medical Research and
Development Command

Washington, D,C.

Katioual Institute of Allergy & Infectious Disease. Incorporated

a list of the other members of t'he Committee. ALl members of this
sttee were eminent public health authorities. They were assembled

p advise the Secretary of the Army and the Commanding General, Desaret

st Center, on ecology, epidemiology and safety of conducting field

rests with pathogenic microorganisms at remote extra=-continental test
{tes. Their guidance was in consonance with precepts established by
predecessor Committees (Scheele and Price). Several experts had
members of those Committees, as well. S[-:eci.fically—, they made recom=
mendations on the use of specific agents at specific test sites. They-

in six series of meetings between 1962 and 1969. These meetings,

. of which were held at test sites, were generally held at Dugway aﬁd
Deseret Test Center, Ft. Douglas, Utah, All of the Committee members
visited various test sites to observe, firsthand, that their reccmmendations

were implemented. Their observations and recommendations included: (a)
ecology and epidemiclogy con;ideraticns, which served as the basis for
initiation of extensive E&E studies in all test areas for which agent :

tests were being planned; (b) meteorological considerations, to minimize

the poscibility of exposure of human, domestic erimals and wildiife
populations to agent; and (c) safety consideracions ior participating
military and civilian persomnel, to minimize hazards associated with possible
expesure to agent. The majority of their effort was devoted tc E&E studies

because of their importance in evaluating immediate and residual effects

B-9 in the specific remote site environment.' They recommended both pre-test
H-10




- baseline studies and post-test residual studies.
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In every case, they £

the test teams in a high state of readiness prior to test conduct. No

impact on the environment was ever detected nor wore any other untoward

effects.
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. Annex I

Envirenwe: tal and Feology Pregrans

Background. Emphasis on ecology ard the impsct of effluents on the
environuent came into nationmal focus within tha last decade. However,
this prcblem was highlighted in rﬂe BW program as far back as 1951.

Besed upon guidance from the Chief Chemical Officer in 1951, a prozram .4
wae initilated to study and analyze the plants and animals of Dugway 1
Proving Ground, Utah, and the adjacent areas. A broad spectrum of deta=!
studies was designed to provide baseline data ¢n plant and wildlife
distributions, population dynamies, ecology, etc. The same requirement :
was alsc imposed on the Deseret Test Center wher it was established in

1862,

Dugway Proving Cround. Under the guidance and recormendations of

Scheele ard Price Cormittees (described in the foregoing), Dugway Proviné
Ground has been intimately involved in the conduct ard management of a
' variety of ecological surveys. surveillances, sralyses, and eveluations
for 25 years (1952). The basic directive for these specifie studies was
to collect baseline data required to assure that testing activities would
not create an immediate and residual hazard to wildlife, livestock, domest
animals and humans.

Based upon qyidance from the Chier Chemical Officer 1a 1951, z progr
was initilated to study and snalyze the plents and aninmals of Dugwav
Proving Cround and the adjacent areas. A broad spectrum of detailec
studies was designed to provice baseline data on rlant and wildlife distri-
butinns.-popuiation dynaries, ecology, ete. In lovember 1952, a coicract

was entered into with the Universicy of Utak te initiate the progre

1-1
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Icew.2fic=tica =f the plancs 2ud sninule dr the vieinity and the

deveioprent of aiecuaiz refererce collectione for the ready ‘dentification
of species being studied;

. Study of the potecatial for iransmission ol the candidate agents
conterriated for test ac Dugway by vectors naturally resident ou the
wildliie of tne Froving Grounc and currvunding areas;

3, Study of ecological relationships of possible vectors, hosts,

and predatcrs in relation to the physical environzent and to other memhers

of the biota, imcluding foods, ranges, distribution, deusi:y._reprcduction

end life histories;

4, Study of the daily and seasonal activities or mi;rationa of animzls
and the iong time trends in the fluctuations of their population nuwbers
as they influence the pﬁssible spread or control of vectors; and

5. Establishment of sample areas for study of econological fluctuations.

This scheme was diligently pursued by the contractor and the folloving
facilities were established at Dugway:

1. A fieldroperations laboratory to support field teams for the trepping,
processing, tagging, identifying, packaging, storing and recording of merbic
end live field semples for further study and analysis; ;

2. A faunal colony and ecology laboratory used for the rearing of wild
enimals #nd inssct vectors necessary in experimental iafection wori:

2. .2r en‘mal quaracting and helding facilicy to receive and held wild
aninal specicens procured froa the field; and

4., Laboratories and zsscciated animel roors for work with pathogenic
material.

In 1953, the fnvirommental ané Ecolezy (EEE) program was expanded in

1-2
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scope to mp the r

dations made by the Scheele Committee.
Federal agencies such as the USPHS cooperated in this program. Pursuant
to the request of the Army, A USPHS Commissioned Officer was assigned to
Dugway, as the Director of ESE Division, to serve on the commanders
staff. In this capacity he served as the contracting officer's repre-
sentative and project coordinator. Every effort was made go follow
Committee recommendations. Six years later the Price Committee strongly
supported the existing ecological and epidemiological effort at Dugway.

In April 1955, a symposium on the "Ecology of Disease-Transmission in
Native Animals' was held at Dugway, sponsored by the University of Utah.
Advisors and participants were invited }tum educational institutions and
from various agencies such as the U.S. Public Health Service and other
governmental agencies. Presentations and discussions were published.

In 1956, the annual International Northwestern Conference on Disease in
Nature Communicable to Man (INCDINC) was sponsored by the University of
Utah with presentations by E&E program personnel. .

Periodically, reports were issued to fulfill the contract requirement.
These reports culminated in "Ecological Chepk Lists" edited by A. M.
Woodbury in 1965. This and other reports, deaiing with surveys for
pathogens and their hosts, present a wealth of information on the biota
of the Great Salt Lake Desert and are the most extensive ever attempted
in the Bonneville Basin. Froduction of numerous special reports continued.
Some, such as Vest, 1962, "Biotic Communities of the Great Salt Lake
Desert," became landmark contributions in the study of the environment
and were well received by the scientific community. Other reports reviewed
the status of information on such pathogens as tularemia, plague, Venezuelan
Equine Encephalitis, etc. Starting in 1959, a series of 12 annual reports
were issued with the title, "A Study of the Ecology and Epizoology of the
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Native Fauna of the Great Salt Lake Desert."

Ia 1966, methodolcgy was ertniilibed re test fer chemicel toxicologieel
cffects on the biota and by 1471 scetyicholinesterase levels in wildlife
and 11v96tuck wera being exnmined routinely as indicators for exposure .o
organophosphorus chemicals es part of the chemical safety program. Mear-
while, surveillance continued on disessa levels, population interactions
and related iactors of disease and epidemiological safety interest.

In 1970, the coatract with the University of Utah was terminated, and
studies were continued for three years by Ecodynamics, Inc., of Salt Lake
City at approximately the same level of effort. .These studies are now
being conducted in-house on a much diminished scele. Requirements have
been reduced in consonance with the elimination of biological warfare by
the United States in 1969.

Since 1966, arthropod~borne viruses have been studies in detall. The
1971 VEE epidenic in horses in the southern United States prompted &

1972 expansion in surveillance of domestic and wild mirmals as well as
mosquitoes for detection of possible incursion of the VEE virus into Utah.

The Dugway k&E program investigztions have resulted in original isola-
tion of Utah tn ﬁhe causative organisms of Plague, (-Fever and arboviruses
for California Encephalitis, Hart Park, trivittatus, Main Drain, Jamestown
Cinyon, St. Louis FEncephalitis, end Lokern.

Throughout the program, data conce:ninﬁ disezse incidence, native
populatinni and parasites, etc., have been correlatnd te examire trends
tetween five zones of ccuparison; thece zones range from clcse to Dugway
to distant control areas of Utah and points in Nevada and Idaho. In the
25 years of studv, ne change har been chserved in arimal population

distributions or dynamics attributeble to the testing program nor has any

1-4
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evidence been developad indicativa of epideminlogical invelvement of
resident wildlife resultart frcm the extensive biolegical test program
completed in years past. Contracter and domestic reports support thig
conclusion. Cyclic changes can be explained as natural phenomena.
Dcséret Iést Center. Acting oh the recommendations of the Doseret

Test Center Medical Advisory Commit*ce, Deseret Test Center, from its
establishment in 1962 to its merger with Dugway Proving Ground in 1968,
sponsored a contractual E&E effort with the Smithscnien Institute and
University of Oklahome. These programs provided required E4E surveys
in those areas outside the continental United States which had been
designated for possible open-air BW testing.

The purpcse of these studies was to determine potential reservoirs;
specific infectious agents, if any, and possible routes of dicseminatio

Studies were conducted during 1963 through 1969 on selected islande
in the Central Pacific Ocean from latitudes 35. Nto 20" S and Jongituds
145° E to 145° W (approximately from the Hewaiian Islands west to Cuam a
south to Samoa). Other investigaticns were conducted in Alasks and the
Bering Sea (i.e. Pribilof Islands), and off the Pacific Coast.

Specific objectives of this ecolngica; program were: to ldentifly
determine the distribution of birds and mammale and their ectoparasite:f
to conduct biological studies on thelr breeding and feeding habits and
migratory routes; and to ascertain the breeding end host prefererces of
mosquitces and biting flies.

Pelagic birds were stucied mere intersely irn the Pacific, while in
Alaska meomals were emphasized because of differences in relative abunda
in the respective areas.

As at Dugway, no irmediate or residual envircis

effects were obseived during or subsequent to compietion of reet activied
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rese sites.
pige DIuff Arsemal: Drior te the formal establisbzent of the production
jsboratories in October 1953, a rezearch contract was negotiated with the
University of Arkansas to assure rhat tne plauned viological mission would
pose nrr ecolegical er epvironmental hazards.

Contractural provisions included studies of both plant and suimal life
(study activities) but primarily addresseu surveys, snalysis and e?aluaticns

of community animal life in relaticnm to potential transmission of candidate

sgente to leccal animal populations. Collection of baseline data for the

various surveillance categories was accomplished (for on-going studigb.

rests and experiments). Support facilities including & field operaticrs

laberatory for use im all phases of wildlife en:rapment: and a fauvnal

colony for experimental infectiom work, were extensively used in 2 bfoad
spectrum study effort: Periodic reports prepared in accordance with contract
tequiremeﬁts, suinari:ad and evaluated results of the various ecological

surveys, studies and.survzillanbeiindjca:cd no iwrediate or residuzl

environmental effects.
As the biological operations mission progressed, an in-house capabilty

for performing required ecological studies was gradually established with
The

3 ffort.
concurrent reductions in the scope of the uont?actural e

contract studies were halted in 1557. In-house studics to verify environ-

i " ag9.
mental safety were continued urtil termination of the mission in 19069
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Annex J

Trensjortation of Biolegical and Etiologic licterials (U)

Ticr tucticn, The histery of military s'.'pping experience relative
Lo bioingicul_nnd etiologic agents and materials cannct accurately be

reconstructed from inception due to mon-availability of supporting

documentation., In addition to cowp.,..= ‘=i the earliest of regulations
issued by the U.S. Post Office, U.S. Public Health Service ard commercial
airlines, however, military shipments were gubjected to more restricted r
packaging standards to maximize transportation safety. During the inter-:
vening years, standards issued by both the military and non-military
departments became progressively more restrictive with emphasis upen
peckeaging reliability rather than design criteria. As a resul:, nilitary
shipments have continually been performed under optimum safety ccaditions,
and without accident.

Backpround. The earliest peckaging regulations for eticlogic agents
were those of the U.S. Post Gffice in 1951 which appiied to "specimens
of diseased tissues, blood, serum and cultures of pathogenic microorgani
Military operating procedures for shipping blological muterials were first
known to have been published by Tort Ditvick im 1950-1351, and by the
Department of the Army in Techaical Bullztin 237 dated 6 June 1952 these
source documents have not been loceted. It is important to ncte, hewever,
that the earlier non-military regulations and standards prirarily addresseé
packaging design criteria ratiier than reliability facters in evint of
an in-transit accicdent or iancident. Accordingly, jn 1924, Fort Detrick
initiated a review of proccdures and repul ations issued epecf€ically

for transport of Infectious materials 4n the ®iclezicsl werfare prozrano.

J-1
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his revieuw resorted the rosults of repeated perfornance-type tests

(rouzh handiing) using protvtype packages. The favorable resalts cbtained
from these tests--vo package leakage--supported the elimination of two
currently euwplcyad safety precautionms: (1) nonstop military aircraitc
flights, and (2) use of a military ‘escort vehicle and an zccowpanying
dcontamination cruck during land transport.

Due to discovery of a leakage of experimental living poliomyelitis
virus in a commercial shipment on 24 May 1956 (at Washington National
Airport), the U.S. Public Health Service on 15 March 1957 issued a Federal
Regulation specifying packaging standards for shipment of infectious
microorganisms exclusive of Postal Mail. This regulation is code of
Federal Regulations Title 42, Public Health, identified as 42 CFR 72.25,
Interstate Quarancine, Shipment of Certain Things, Etiologic Agents,
which specified a maximum volume of 1 U.S, gallon of etiologic agent,
Subsequently, as noted in the Federal Register of 13 May 1958, the Civii
Aeronatuics Board (CAB) adopted the vackaging provisions of 42 CFR 72.25,
with certain amendwents, effective 25 June 1958. On 19 September 1958,
the commercial a%rlinee followed the Civil Aeronautics Board by accepting
3 gallons of etiélogic agent in any of the aircraft with the requirement
for decontaminating material between the separating containers; however,
both the quantity and decontaminant requigemant were deleted some time
prior to 1966 for they do not appear in the current official air transpors
restricted articles tariff No, 6-D. The first military directive on the
subject published in ganuary 1959, was Chemical Corps Safety Directive
385-9, "Skipping Criteria for Etiologic Agents and Material." This
regulation summarized existing regulations, formalized the packaging
specifications previously developad and accepced uncer 42 CFR 52355

J-2
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snd sncept for dlagnostic specimens (latcratory samples), made teclnical
escort mand: tory for all Army shipmenis of etlological apents, although
not required by 42 CFR 72.25.

The first scvere testing of etiologic agent packaging occurrsd in
May 1951 and resulted from inquiries Ly the Federal Aviation ~gency
commercial airlines-h\tu the validity of packaging reliability standatr
described in Chemical Corps Sefety Directive 385-9. A variety of crop
tests including high altitude drops raunging to 4,000 feet at the hrmy's

Dugway Proving Greund, Utah, and other actual/simulated drop tests

utilizring packages prescribed in the Chemical Corps Safety Directive

breakage 2nd no leakage occurred through the secondary container.
packaging standards resulting from these tests were subsequently steandal
jzed at Fort Detrick and in 1962 recorded in Technical Memerandum 12.
January 1964, U. S. Army Materiel Command issued AMCR 384-101, "Safe
Shipping Criteria for Etiologic Agents and Biological Materials." Su’% 4'
quently, on 7 June 1965, Department of Agriculture (USDA) and approve&i

by HEW with fo:rmal agreements between those Departments and the Departm

of Defense (DOD). The regulation approved the packages described in

of 1 gallen or less. In addition it remcved the reguirement for a techs
escert for si'lipment of etinlogical agent witk 500 ml. or less in the

] 8
primery c¢-ntainer, but continued rhe vequi.emeat fer escort 1€ the total
quaantity in any one vehicle, aircrafr, or other conveyance exceeded 3
gzllons--a requirerent in effect since 14 February 1963 when authorized
by the next higher Army cormand. The military requirement of a dECQS‘t.

17278
ent (calcfum hvpochlorite) between the vrinary and secondary corntainar
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was removed 12 November 1969 in U.S. Army Materiel Command Supplement

1 to AR 55-8. Analysis indicated this decontaminant caused deterioration
of the tin container and could cause explosion under certain conditions
during disposal of opened packages. This supplement also eliminated the
use of particulate absorbent material, such as vermiculate, which when
contaminated could be easily spread outside a broken package. Use by

the military of larger gallonage containers received attention as early

as 1959 when a 13 gallon seed tank adapted for use during production

was modified for packaging agent in quantities up to 16 gallons. Other
type containers such as a 15-gallon stainless steel keg, within a protective
configuration, were developed and subjected to performance testing--50
foot air drops to hard surfaces. Such containers were always shipped
under military technical escort in military trucks and planes (or Logair) :
due to the l-gallon perpackage limitation in the commercial airlines
restricted articles tariff. Logair was a scheduled domestic cargo air-
craft service provided by con-mercial air carriers under contract to the
U.S. Air Force and controlled by that service through Air Force Logistics
Comﬁnd‘ (AFLAC) - except for technical escort personnel, no passengers
were permitted on these flights. Commercial trucks were not used for
transport of Army shipments of etiologic agents., Authority for more than
1-gallon shipments was obtained from the Public Health Service; after
individual review, in accordance with a 1954 agreement concerning the
shipment of potential bi.ological warfare agents. Such shipments were
approved after thorough evaluation of the containers, mode of shipment and
provisions for decontamination and containment in the event of an accident,
satisfying the USPHS that the overall hazard was less than that of commercial

shipments in full compliance with 42CFR 72.25.
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The development of more sophisticated biological munitions and their
large area coverage potential, prompted development of improved packaging
to insure safe transport by land or air. On 17 November 1964, the
Chemical-Biolegical Joint Technical Coordinating Group (JTCG-CB) established
a tri-service Ad Hoc etiologic agent shipping and handling safety
committee to resolve attendant problems., Extensive research and study
into developing"aircraft crash-equivalent standards" was accomplished
including the design and designation of adequate containers for shipment
of etiologic agent by air orllund without technical escort. These and
other containers that met prescribed velocity impact standards were later
approved by The Surgeon General and the Public Health Service.

An agreement between the Department of Eealtﬁ, Education and Welfare and
the Department of Defense for shipment of etiological agents was formaliza@ﬁ
on 13 December 1965. This agreement, in addition to the nther Federal raqlﬁ
ments, assured that etiologic agents/potential biological warfare agents were
shipped only in accordance with standards approved by the U.S. Public Heal E
Service and the Administrator of the Agricultural Research Service. ExceptL
for the possible use of packaging used to tranmsport radioactive materials, a
only military packaging of biological/etiologicfl material was designed anddl
tested to meet extraordinary standards used by the military services for o
transportable containers of etiologic agemts. The combination of these
regulations and packaging standards was directly responsible for the successf
accomplishment of miiitaty shipments without incident. No known leakage oflg
infectious or toxic biological material, or instance of a personnel

infection occurred during a military shipment.
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Annex K

Human Volunteer Testing

futhorization’ and Establishwent. Since World War I and the 1ntrod£c-

tion of mustard gas into miiftary inventories, the use cf chemical and biolegical
agencs in open warfare hes been addressed z5 & wueral, social and tactical issue
at military conferences as well as a matter for open public céncer?. Although
the use of biological agents in the military armamentarium wae not a universally
accepted propesal, the requirement to investigate the effects of suck a weapon

if applied against the United States received attentior at the highest levels

of the executive branch of the Federal government, the civilian scientific
community and the military establishment. In the post-World War II years
addressing this requirement remained the resp;nsibility of the U,.S. Army
Chemical Corps with the collaberation of the U.S. Army Surgeon Cenzral. A
report of the Armed Forces Medical Poiicy Council in 1952 noted that while
tests with simulants had demonstrated the vulnerabfility of the United States to
biological attack, no scientific data were zvailable to assess human vulper-
ebility to biological agents.

This concerrn.led to intensive consultation between the Chief Chemical
Officer and thg_Army Surgeon General. Simultaneously, the Secretary of Defense,
Secretary of the Army, Army Chief of Staff and the Chemical and Medical elements
of the Army addressed the subject of research in defense against biclogical
warfare utilizing human volunteers. Thc responsibility to provide z defense
against piolepical warfare was assigned to Arny Medical Services under the

purview of the Army Surgeon General. Although the origin of the term "Whitecoat"

is cot documented here, its use to describe preposed research involving
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volunteers is found in correspondence dating back to October 1954.
Whitecoat" was the code name for the plan to use human volunteers in f
experiments concerning the effects of certain biological pathogens upo
Thorough legal investigation and eéhical review yielded a group of
under which volunteers could be used.in research.

a. Veluntary consent is required. Written consent must be witnesse
signed by the individual concerned.

b. Yo experimentation which could predictably lead to death or p rm
disabling injury will be investigated with the use of human volunteers.

c. Proper medical supervision and treatmént capability will be ‘
available to the subjects.

d. Experimentation must be expected to yleld fruitful resulte for ¢
good of society, not available by other means. "

e. Experimentation should avoild all unnecessary physical and ment

suffering.

experiment or the expectable benefits from 1it..

g. The volunteer may remove himself from the experiment at any st
he feels that he has reached the limits of his physical or mental endur e

The above elements were incorporated in the policies and procedutal!.
use of human volunteers in biological warfare research publisﬁed by the
Chief of Staff (CS 385-30, June 1952) with approval of the Secretary ol‘l
Army. Further consultatiqp between the Chief Chemical Officer and the';:
Surgeon General led to the development of a plan for a project ihich wouls
involve human volunteers in the first attempt to obtain dose-response d
Q fever.

After extensive legal review and coordination with eivilian

groups of both the Chief Chemical Officer and the Army Surgeon Ceneral
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authority for this project was granted by the Acting Secretary of the Army
on 14 January 1955. This authorization added a new dimension to the biological
(BW) research then being conducted by the Chemical Corps at Camp Detrick,
Maryland. For the first time, effective research leading to the development
fo a defense against the use of microbiological agents could be sclentifically
conducted and evaluated without relying solely upon data extrapolated from
animal studies.

This project, known as the CD-22 program, terminated its initial research
effort in 1956 after ylelding the first scientific data of its kind, gathered
by U.S. military investigators from experiments conducted on human volunt=er
subjects. Areas of interest concerning the project were: the vulnerability
of man to blological agents; prevention and treatment of BW casualties; and
identificacion of biological agents. Information such as the minimum infectious
dose, effectiveness of prophylactic and therapeutic measure, serologic responses
to infection a;ﬂ the effects of various doses of inoculum, eventually provided
answers to the questions contained within the research objectives. The entire
program was monitored by the Commission on Epidemiological Survey (CES) of ;he
Armed Forces Epidemiological Board (AFEB) which provided technical consultation,
reviewed protocols, and attended some tests.

The authorization to use volunteers, success of the two-year research
project CD-22, the definition of responsibilities concerning research into BW
defense and the legal requirements essential to Operation WHITECOAT culminated
in the organization of the United States Army Medical Unit (USAMU) and its
activation at Camp Detrick, Frederick, Maryland on 20 June 1956. USAMU was
assigned the research responsibilities of the Army Medical Department's

requirement to provide a defense against BW.
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Between 1956 and 1961 the ground work for an effective, on-going recrui

program aimed at continuing the suiply of volunteer personnel for Frojec
Whitecoat, 5 ‘.

. Unit Expansion and Progress. The first sigpificant acticu to hay

direct bssring on USAMU was A revised Agreement on Responsibilities for the
Conduct of Research and Development for Defensc Against Biological
Warfare, signed by the Arq Surgeon General and the Chief Chemical Officer
on 21 February 1956. This document in conjunction with the policies

of the Secretary of the Army, governed .ne research responsibilities of

Coxmander, USAMU until 1963; vhen revisid agi.ements were signed. The

agr te did not ch

nge the status of EW medical defense research but
chexicel warfare (CW) defence to the Army Medical Departments' tasked r
bilities. CW defense work was never assigned to USAMU or its successor, |

During the CD-22 project, personnel concerned with research at Fort Det:
were assigned to WRAMC. Even though personnel were assigned to USAMU lt
its establishment, WRAMC remained acr the next higher headquarters until
when USAMU was _us:lgned to the United States Army Medical Research and Devw
ment Command (USAMEDC). In 1963, USAMU was internally reorganized to refle
the unit divisioﬁal structure which remains essentially the same today.

In August 1957, Ward 200, WRAMC, was established at USAMU to provide a
medical treatment facility for all military personnel and to satisfy tke
requirement for an inpatient facility for Acoaduetin: research studies in
Project Jhicicoat veiunteezs. By December 1957, 110 Project Whitecoat
volunteers were avai}able for garr.icipar.ion in r2search programs. The
of the AFEB continued to moaitor the oversll effort and reported directly
to the Army Surgeon Genmeral. A research project, designed to identify the

fectious dosages of P. tulavensis crganiers, becan in FY 58 and was recerd
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g5 the firsc research project iavoliving human volunteers (WHITECOAT) pex-
formed at USAMND. .

Venezuelan Equine Encephalitis (VEE), the second major project was con-
ducted by USAMU in corjunction with the Allied Sciences Division, Bioloegical
Warfare Laboratcries. Animels infected intraperitoncally showed no symptoms
of disease except a diphasic.fever curve which was detected 24-72 hours sub-
sequent to onset in 75% of the animais.tested. Although attenuation of the
Trinidad strain was achieved in tissue culture, potentiallg; hazardous re-

actions occurred, precluding definitive prophylaxis achievement. VEE re-

search continued until 1962, when responsible investigators published a

‘:enurch paper on the comparative pathology of the disease as experimentally

introduceéd into various animals.- This project did not initially involve the
use of WHITECOAT desizncted volunteers. However, several professioral members
of the USAMU staff actively participated as volunteers in the studiec.
During 1964, the immunizaticn requirements were ressonably established fcr
VEE and tularemifa. The research findings pertaining to VEE and tu-
laremia vere fo}l.ovod with the preparation of industrial sized lots of
immunizing vaccines against these diseases. Since that time, several
publications have been prepared demonstrating significant findings such as
the effects of aercsol age on the infectivity of airborne P. tularersis,
effects of respiratory acquired P. tularensis on blood chemistry, znd the
effects of live attenuvated VEE vaccine on immune status. The usa of this
vaccine sith at risk laboratory pesscnael proved te be completely successful
in preventing lstoratory accuired VEE infectioms cf symptomatic nature.

In 1969, USAW was redesignated the United States Army Medical Tescorehr
Institute of Infectious Dizcoses (US/AMRIIC) and although the mission was

generally tke sare, the motivating purpose wes altered to reflect currert
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e pelicfes rnd stratezie plans. The continuing search for chemuprophyla
vacelnes and Irmproved methods for thefr utilization was no longer structured
to wcet the requirements for BW defenmse, but was directed toward the ccutrold
of communicable diseases in man. In November 1969, President Nixon announce
several major decisions concerning the use of blological weaponry, resezicin
and nrockpilés. BW defense (the mission of USAMRIID jrmrunization and pro-
tective messures) research is still authorized. This dacision came approxi
mately at the time of the USAMRIID redesignation. USAMRIID research objectd
andrultimte goals are oriented and plenned with the reasonable expectal
therefore, that they will benefit the civilian community &s well as fulf
z military objective.

Project WHITECOAT. The authorization to allow human volunteers
participate actively as vesearch test subjects provided the basis for a
between Armv and Seventh "Dny Adventist Church Officials. Preliminarv plans
were made to establish the Seventh Day Adventist (m Church membership
a potential reesource for Project Whitecoat volunteers. This meeting in Octol
i9§ﬁ initiated the precject that has afforded some 2200 Seventh Day Advent
the opportunity to participate in continuing research at USAMRIID, and an

" additional 800 to function as laboratory téchnicians. ward attendants, and
several ether significant positions. An official statement of attitude wal 1
rendered by the SDA Church indicating offical abproval of the profect
as planned. The SDA General Conference as well ;s the Army Surgeon General
regarded tle serviccs renderzd by the volunteers in such a light that &

;ommendutory article, p;blished in the official churcS newspape; on 3 Novenb

1955, cpenly indorsed-the program by both parties. The article colorfully

described the contribution of each "WHITECOAT" with particular referencs to

service to the country and individual standarde of fortitude. This article,
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as puch as ary single action, influenced the theme of the conscientious

objector volunteer missicn as it ralctes to USAMPRIID. The SDA ?roject White-
coat volunteers have previded the Army Medical Department with an extremeiy
valusb]e_ and irreplaceable rescurce and nave peiformed, without quesiton, 'Feyond
the Cali-of Duty." -

Project Whitecoat volunteers were selected from personnel classificd as
vonconbatants (formerly identified by 2 i-- 0 craft status) during their train-
ing at Fort Sam Houston. Twice annually, the Commander and Executive 0fficer,
USAMRIID, slong with the Director, National Service Organization for the SDA
Church, interviewed potential Project Whitecoat volunteers at Fort Sar licrston
to select from those interested to vglunteer a2 group of men to be ass-igucd ]
the unit. Personnel were oriented as z group in order that a common understand-
ing of the general provisions of the program was insured, Potertial participacrs
vere then interviewed individually to determine the compatibility of their needs
of conscience and the requirements of Project Whitecoat. If an individual
was selocted. his reassignment orders were avnotated 'ns "earvarked for W/C
Project TSC" and personnel reports were similerly modified. Coerdizmztion be-
tween the Co@der. USAMRIID, end the Comrander, Medical Trazining Center (iTC)
advised the latter of the impending visit and requested permisgion for group
presentation and personal interviews.

) The above procedure proved effective as long as selective service classifica-
tion (1-A-0) was proninent datz in military records and the special provisions
of cousnientious obiector status remairad in effect. Coincident with the
ternmination of the draft wes the absence of the requicerent to provide identifica-
tion of consclentious objectors, since the theory artendant to a volurteer
nilitary ferece presumed unrestricted assisnmeat policies. The resition of the

SDA Church concerning the volunteer Army 1s consistent with pact statomorts nf

attitude: A noncocbatant status must be juerantced their personmel prier to
.
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entry inte military service. To date, a three-yvear enlistment program ae a

"volunteer" has been approved by the Department of the Army. This program is
now being irplemented by the Selective Service System and includes provision:
for classifying all interested candidates as 1-A-0s. No Project Whitecoat
cruiting hes been effocted since the discontinuance of the drait.

' During the early stages of Project Whitecoat (circa 1959) volunteers
participated in several projects, and for the purpose of command and control
the volunteers were assigned to the units enlisted detachment. 1Iwo hundred
spaces were authorized by the Army Surgeon General to perpetuate Project Whiteco
This authorization does appear on the TEA. In that all Project Whitecoat
personnel are required to ccmplete 91A-AIT Training, the spaces appear as three
line items on the TDA: E-5, E-4, E-3 9lAs. The number of volunteers requir d
was reduced to 172 during 1964. Volunteer projects generally required about
two months/year of of Whitecoat's time. During non-project intervals the
volunteers performed wmwission work as laboratory technicians, ward attendants,
building systeme monitors, and adminictrative assistants in such a manner that
the Iustitute relied upon their resources for continuity and perpetuation of
functions.

The Department of the Army officially set forth the npeéific ragulati;ns
for the conduct of research studies in subject volunteers with the publicatie
of AR 70-25 in 1962: TUse of Volunteers as Subject of Research. Withiraval
from any particular project and, if the individual so desires, from the'entira.
progran, is guaranteed upon request. Uesired projects sre reviewed thoroughly
by the Commender and his staff and forwarced to the Commarder, USAMRDC, for
final approval as appropriate. The required involvement of high-lcvz] personne!

insures the proper coaduct of expericents acministerad to huran research test

subjects. s
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Of all agencies concerned akout the welfare of Project Whitecoat
volunteers, it would be reasonable to assume that ihe Seventh Day Adventist
Church would head the iist, since the cvorwhelming najority of Froject ﬁxite—
coal vo}uuteara &re peubers of the SDA Church. Since the initial avciiude
statement rendered by the fecretery, General Conference of Seventh Day Adventists,
the position of the SDA Church has remained in favor of Project Whitecoat and the
voluntary participation of Adventist inductees. Several ppers and items of
official correspondence have originated from various levels in the SDA hierarchy
unequivecally supporting the research conducted at USAMEIID. In light of the
Adventist doctrine that prescribes the strict mamner in which the human ﬁody
should be maintained, the absence of derﬁgatory corresponderce from the SDhA
Church indicates that few complairts have been forwarded to church officizals.
Occurrences such as those reported in some periodicels would certairly have
had a deleterioes effect on the strength of Whitecoat vo%unteers assigned to

USAMRIID 1f any credence were given those reports.

Sample Project Synouois, 'The procedures used to iritiate znd contrcl

the experiments involving human volunteers are organized and disseminated by

the Secretary, ﬁedical Division and uitimately become the Standing Cperatirg
Frocedures which the Commander, fSAHEIID will administer throughout the course
of an experiment. The objective, scope, anzicipa:ed risk, and special circum=-
stances surrounding a preject are prepered by the origzinating division &nd
frdieal Divisien eecretnr& and wre colizctiveif referred to as the pretacel of
the project. A master bleeding 5ch£du1e‘is irncluded as & record of hematolegical
deta accunulated during the experiment since variations in blood chermistry are
irzereant in finel evaluations. The proetocol is revieved and analyzed 7t a

tenlcrence attorded by the C

wrnder, folentivie sdvisor, and Reseacch Divisicy

BTy . RO F M— e i 3 z
Litels to refine procedure and dotor: (1. ths pocenuisl, foreseeablec henciits

Yrovticd frem the research., Cnec o protecel s gccepted by the confoercace
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rmembers and tigned by the Cormander, it 1s forwarded to higher headqua
fr final approvzl. A comprehensive distribution list insures maxinum &
ticn of research data and prompt {mplementation of the findings by the ¥
divisions. After the approved protoce’ - distributed, individual volime
are seléc:ed. notified and inte!vieyed. The multipurpose interview pro
the volunteers with pertinent and required protocol information, obtains |
consent, completes the administration necessary for admission, and conse.
health historical r;cords for review. A final selection process Based'u
scrutiny of individual medical histories results in the identificatiom of
and alternste test subjects. This information is provided the Adjutahf}
the health records are screened by the interviewers, they are returned ¢
Ward Secretary for filing. Master lsl;oratory.alipn are prepared in dupl:
for primary and slternate test subjects and forwarded to the Clinical L
Pathology Division for record administratiom.

On the day of admissiom, ndmiu?icn‘sheatl are forwarded to Walter F

exchange for the Registrar numbers pertaining to the test subjects.

numbers are then forwarded to the Ward Secretary. As the admission she

project data. .
As the project is complgted, narrative summaries are prepared, sigme
returned, along w;th the project charts, to the Medical Division Secret
who transmits 2z copy of the cover sheet to the Medical Records Likriry,
Registrar Divisicn, WRAMC. Project charts, when cocpleted, are filed in

E

Mzster folders containing all project X

records area,
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are preperc.! and reflect the namec of parcicipating velunteers, a copy of the
protocol, rublicarions referenced, summaries of findings by 211 investigators,
narrative summaries pertainirng te cach individual and copies of information
included 1. ‘he WEAMRITD Apnual Report. All project information is il'‘mately
suzmarized by the Chief, Medical Division. The Secretary, Medical Division
extracts deﬁcrip:ive project information from the cover sheets and transcribes
it into the permanent, continuing list of USAMRIID research projects involving
buman vclunteers,

Summaries and Source Documents. A list of all studies involving

A
human voluntecrs conducted by the US Army Medical Reszétch Institute of In-

fectious Dicecses (USAMRIID) and its anteccdent;. USAMU and WRAMU is found ac

Table 1. The individual medical records of all volunteer subjects whe batticipateé
in these studies are on file at USAMRIID as are the records of the individual
projects.

An attempt has been made to identify all extra-mural contracts associate
with the USAMRIID program sicse its inception, Table E. The participatica of
volunteers is indicated as known. Regulations governing routine retiremént and
destruction of extra-mural contract records preclude a definitive statement
on this aspect.

All publications in the open scientific literature rallting‘to huan
volunteer studies conducted by USAMRIID through 1972 heve been listed, Table 3.
Since the Inception of this type of research effor:s have been made to insure
that information of value to the general scientific comrunity be published in
appropriate journals.

Vaccines studies ceveloped or under study have been included in a separzte
1ligt, Table 4.

Source materials relatirg to each of the sumcaries described abcve are on

flle at USARIID, Fort Detrick, Marvland.
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3 ADDENDUM

Human Volunteer Recruiting Since Termination of the White Coat Program

v
-

Since the end of the draft in 1973, ’no White Coat Volunteers have bmﬁ
recruited, Under the original provisions of the volunteer Army recruiting
regulations conscientious objectors could not enlist in the US Army, thi :
making it impossible for Seventh Day Adventist/conscientious objectors to

participate in the White Coat Program,

In 1975 the provisions of AR 601-210 were changed to permit persons to

enlist as Medical Research Volunteer Subject (MRVS). This program im--

plemented by US Army Recruiting command produced six enlistees in 1975.
During 1976 this pr.ogrl.m and direct recruitment among 91B Medical Advan
Individual Training Students at Fort Sam Houston, Texas attracted 76 pers

for the MRVS program. Two additional volunteers have elected this pro'

during January and February 1977.
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YEAR AND NUMBER OF
PROJ. NO. TITLE B VOLUNTEERS

1954-1956 Vulnerability of Man to Biologic Agents/Project 91
CD-22/Laboratory and Field Assessment of Infect-
ivity of Q Fever (Coxiella burnetti); Efficacy of
Vaeeine; Rfficacy of Antibiotic Therapy

1956-195T Analysis of 42 Cases of Laboratory-Acquired Tularemia. L2%
Objectives were A

(1) To evaluate clinical and laboratory manifestations
of the disease and to attempt to ectablish criteria
for earlier diagnosis.

(2) To assess the efficacy of phenolized and/or acetone-
extracted tularemia veccine in the prevention or
modification of the diseasse.

061

(3) To determine the therapeutic efficacy of teti-acyclinn.

*This is a study of patlents conducted during the course of providing medical care.
The subjects were not volunteers but had acquired their illness as a consequence
of ocrupotional exposure. The vaccines had been given for accupational health
protection befure the patlents came under medical care.

WO. OF
FISCAL YEAR VOLUNTEERS HOSPITAL
AND PROJ. NO. = TITLE (NON-SDA) DAYS CONVL LIAVE
1958 N
58-1 Evaluation of a Living Vaccine for Tularemia (LVS) 21 ¥
58-2 -Eveluation of Rift Valley Fever Vaccine 3 17 0
1959 None '
1960
60-1 Evaluation of Atlenuated VEE Virus Vaccine (TC-50) (16)
60-2 _ Eveluetion of Attenuated VEE Virus Vaccine (TC-80) (13)
1961
61-1 Ass:ssment of Reepiratory Immunization with Tularemia Vaccine (LVS) (IT) . b
. i T ©
61-2 Evaluation of WEE and VEE Titers in Men Immunized with Attenuated et
VEE Virus Vaccine (TC-80) with Subsequent IM Challenge of 5 with
Virulent VEE (20)
61-3 Evnluation of Serological Responses to Attenuated VEE Virus
Vaccine (TC-80) and WEE and EEE Vaccines (5)
61-h Evaluation of Attenuated VEE Virus Vaccine (TC-80) as Therapy for
Various Malignancies and Lymphomas (12)
61-5 Evaluation of Attenuated VEE Virus Vaccine (TC-80) ¢ 5)
. 12
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YEAR AND
PROJ. NO. TITLE
‘1961 (Continued)
61-6 Evaluation of Attenuated VEE Virus Vaccine (rc-80)
(wus 61-A)
©61-T Respiratory Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-8k,
(was 61-1 for Man (30-min) (61-TE-1462) )
61-8 Evaluation of Attenuated VEE Virus Vaccine (Tc-80)
1962
62-1A Evaluation of Attenusted VEE Virus Vaccine (TC-80)
62-1 Respivatory Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-Sh,
for Man (60-min) (61-TE-1519)
62-2 Respiratorr Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-8k,
for Man (180-min) (61-TE-1519) k
62-3 Ascessment of Respiratory Imrunization with Living Tularemia Vaccine (Lvs)
Aguinst Challenge with Pasteurells tulerensis, SCHU-Sk .
62k Evaluation of Attenuated VEE Virus Vaccine (Tc-81)
625 Evaluation of Attenuated VEE Virus Vaccine (rc-81)
62-1 Respiratory Virulence of Aged Aerosols of Pasteurella tularensis, 'SCHU-Sk,
for Man (120-min) (62-TE-1564)
62-8 Fvaluation of Reimmunization with Attenuated VEE Virus Vaccine (Tc-81)
62-9 Estimation of Human '[mnu'g:lzing Dose of At*enuated VEE Virus Vaccine
{(vus 98) (Tc-81, 10-Y, 1075, 10-6)

Ty
YRAR AND
PROJ. NO. TITLE
1962 (Continued)
62-10 Evaluation of Interference of Res
ponse to Attenuated VEE Virus Vaccl -

by Yellow Fever Vaccine (17-D) st
1963
63-1 Respiratory Virulence of Aged Au;roaols of Past :

} eurella tularensis, SCHU-

Man (180-min) (62-TE-1629) VR S
63=1A Evaluation of Attenuated VEE Vaccine (TC-93), ND-4
63-2 Fvaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 2
63-2A Evaluation of Attenuated Tularemis Vaccine (LVS), NDBR-101, Lots 1-4, 6
63-3 Evaluation of Metabolic Changes in Immunized and Nonimmunized Man Exposed to

an Infectious Dose of Pasteurella tularensis, SCHU-SL (62-TC-1684) .
63-k Respiratory Virulence of Aged Aeros

ols of Pasteurella tul

e e e arensis, SCHU-SL, for
63-5 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 1
63-6 Evaluation of l=-year Stor I

- age Stability of Tularemia V A

NDBR-101, Lots 2 and 4 ! BTSSR
63-7 Evaluation of Attenusted VEE Virus Veccine NDBR-102, Lot U
63~8 Determination of Human IDg, of Attenuate¢ VEE Virus Vaccine (TC-93) §D-L from

National Drug Co.

K=1-4

NUMBER OF

VOLUNTEERS  HOSP CORVL

(NON-SDA)  DAYS LEAVE

8 13 0
i 15 ¢
6
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{ 6)
8 20 0
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20 17 h
(T
(13)
8 15 L]
()
6

4
WUMBER OF
VOLUNTEERS HOSP  CONVL
(MON-SDA)  DAYS LEAVE

.36

L]

14 0
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YEAR AND
PROJ NO.

TITLE

1963 (Continued)

63-9

3-10

63-11
196h,

6h-1

6h-2

6h-27

643
6li-L
-5

6h-5

6lL-T
6h-8

6li-y

YEAR AND
PROJ. RO.

Evaluation of Attenuated Tularemia Vaccine (Lvs), NDBR 101-2

Evaluation of Susceptibility of Volunteers Previously Infected with Tularemia
(Respiratory) to Reinfection by Aerosolized Pesteurella tularensis

Evaluation of Attenuated Tularemia Vaccin (Lvs), WDBR-101, Lot 3

Evaluation of Metabolic Changes in Normal Humans with Hyperthermia Induced to
Mimic the First Day of Fever in Acute Tularemia

Evaluation of Attenuated Tularemia Vaccine (Lvs), NDBR-101, Lot k4

BEvaluation of Attenuated VEE Virus Vaccine (Tc-83), Lot 3-2

Classified Project
Classified Project

Classified Project

Evalnation of Intermittent and Continuous Tetracycline Prophylaxis in
Respiratory Tularemia, SCHU=Sk

Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 6

Evaluation of Metabolic Changes in Normal Humans with Fever Induced by
Bacterial Endotoxin

Jiviulnabion of Personnel Exposed to u Patient with Bolivian Hemorrhagic Fever

TITLE

12@_ (Continued)

64-10
6h=11

6l-12
6h-13
6L-14
6L-15

6h-16
6417

6L-18

1965
65-1

65-2

65-3

Evaluation of Metabolic Ch in H during Induced Q Fever (63-TE-1823)

Evaluation of Metabolic Changes in Humans during Antibiotic Therapy

Evaluation of Intermittent Therapy and e 28- Pro
Tet.rncyc]_.ina in Respiratory 'I‘ulzenin D"- e

Evaluation of Attepuated Tularemia Vaccine (LVS), NDBR-101, Lot 1

Evaluation of Metabolic Changes in Nonimmunized
. Man Exposed to an Inf
Dose of Pasteurelia tularensis while on an Animal Protein (as oppo:e;cztinoﬁa

vegetable protein) Diet

Evaluation of Two Courses of Tetracycline Therapy an
d a 1h- C
Tetracycline Prophylaxis in Respiratory 'I"ulnrmiiyl e e

Evaluation of Metsbolic Changes in Humans during Induced Sandfly Fever

Respiratory Virulence of Aged Aerosols of Past
et £ gl g g eurella tularensis, SCHU-SkL,

Evaluatior of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 2

Respiratory Virulence of Aged Aerosols of Past
oo T g gy o Vg eurella tularensis, SCHU-Sk,

Evaluation of Clinical and Serological Res; e,
e R gl ‘ ponses of Volunteers to Phase I

Evaluation of Clinical and Serclogical Res :
s dia L O ?onlea.or Volunteers to Fhase I

K-1-6

WUMBER OF

VOLUNTEERS
( HON=SDA)

(12)

23

(9)

(5)

1

" (8)
(%)
(1)

(h)
22

BER OF
VOLUNTEFRS HOSP
(NON-SDA)

24

T
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HOZP
DAYS

23

23

56

30

DAYS

L2
27
b1

L2

3L

16

1T

<ONYL
LEAVE

12

13
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1h

13

LEAVE

12
13
12

13
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NUMBER OF

. YEAR AND VOLUNTEERS HOSD CORVL
PROJ. NO. TITLE (NON-SDA)  DAYS LEAVE
1965 (Continued)

65-U Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 3 (.1
65-5 Fvaluation of Tetracycline Therapy and Prophylaxis in Respiratory Tularemia 22 36 1k
65-6 Fvaluation of Individuala Following Accidental Respiratory Exposure to SEB (15)
65-7 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Tot U (12)
65-8 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lots 2 and 4 : 20
65-9 Evaluation of Attenusted VEE Virus Vaccine (TC=83/3-2L3) (19)
65-10 Evaluation of Metabolic Changes in Humans during Graded Reduction of Dietary 8 33 is

Intake or during Low Dose Cortisol Administration

- —

65-11 Evaluation »f Tetracycline Therapy in Respiratory Tularemia Due to SCHU-85 Strain 8 kL i5 g
65-12 Evaluastion of Clinical and Serological Responses of Volunteers to Phase I and 16

Phase 11 Q Fever Vaccine
65-13 Evalustion of 3-year Storage Stebility of Tularemia Vaccine (LVS), NDBR-101, 1k 27 14

Lots 2 and b
65-13A Evaluation of Metabolic Changes in Immunized Subjects Exposed to Infectious 8 34 15

Doses of Pasteurella tularensis
65-14 Viremia tietﬂrminatioca in Humans Vaccinated with the Recommended Immunizing 3

Dose of VEE Virus Vaccine, Live, Attenuated (7C-83/3-2)
65-15 Classified rroject i ()

OF
VOLUNTEERS HOSP

YEAR AND convT,
PROJ. NO. TITLE (NOK-SDA)  DAYS LEAVE
1965 (Continued) .
65-16 . Evaluation and Comparison of Efficacy of Phase T and Phase II Henzerling Strain 18 28 1
Q Fever Veccines Against Challenge with the AD Strain (Phase II) Q Fever (65-TE-2033)
65-17 Classified Project ( «)
65-18 Clasgified Project ) ) 10
1966 -
66-1 Evaluation of Tetracycline Prophylaxis and Therapy of Respiratory Tularemia in 16 35 1
Volunteers
66-2 Classiftied Project ‘ 10 3
66-3 Classified Project g 2
- (1) p—
a - <o
6=l Classified Project ? 2 -3
66-5 Clussified Project z 2
66-6 Classiried Project 2 3
66-7 Classiried Project 3 L
66-8 Classified Project L 5
66-9 Classifried Project - k 5
66-10 Classified Project 4 5
66-11 Classified Project 3 i
66-11A Classified Project y i
66-17 Classified Project y L
= K-1-8




(,
YEAR AND
PROJ. WO.

NUMBER OF
VOLUNTEERE HOSP

‘1256 (Continued)

66-13
66-14
66-1ha
66-15

66-16
66-17
66-15

1967
67-2

67-2

YEAR AND
PROJ. RO.

Evaluation of Effects of Respiratory Tularemia on Task Performance of Voluntee:
(BEID-2) nnd Tetracycline Therapy of Respiratory Tularemia in Volunteers il

Investigation of Clinical Effects of Attenuated VEE Virus Vi
g e accine in Volunteers

Investigation of Clinical Effects of Attenuated VEE Virus Vaccine i
s ey e in Volunteers

Determination of the Effect of Diet Upon Normsl Periodicity of Whole Blood Amine
Acids in Humang

Classilied Project
Classified Project

Classified Project

Evalustion by Tuuk Ierformance of Respiratory Tularemia in Man (BEID-3)

Study of Whole Biood Amino Acids -in Normel Adult Male Subjects
2A
28
2c
2D

(RON-SDA) DAYS

18 29
2c 9
20 13
6 8
10 5
8 L
16 Y
10 23
3 6
24
6 22
10 10

R O
VOLUNTEERS HOSP
TITLE (NON-SDA) DAYS

1967 (Continued)

67-3

67-b
67-5
67-6

1968
68-1

Preliminary Evaluation of Plague Vaccine, Live, Attenuated (Strain EV-T6-WR,
Freeze-Dried, Lot T)

(1p) s x2103
(18) 5 x 10M
(1c) s x 102
{1p) 5 x 106
(1) ¢ x 107
(2a) 5 x 108 . 3 ¢
(2B) 5 X 10' Reimmmnization of 5 X 10” and 5 X 10

Evaluation of Metabolic and Biochemical Responses to Immunization with 1T-ﬁ Strain
Yellow Fever

Evaluation of Metabolic and Biochemical Responses to Immunication with 17-D Gtrain
Yellow Fever

Acceptability Study of Eastern Equine Encephalitis (EEE) Vaccine, Tissue Culture
origin, Lot 1-1966

Fvaluation of Metabolic and Biochemical Responses to Immunization with 17-D Strain
Yellow Fever !

Evaluation of Metabolic, Biochemical and Serological Respomses to Vaccine
Inactivated, Tissue Culture Origin, Lot 1-1966

Evaluation of Behavioral, Metabolic and Serological Responses to Infection with
Sandfly Fever Virus, 3icilian Strain (Task Performance BEID-L and 5)

Eveluation of S-year Storsge Stability of Tularemia Veccine, Live, Attenusted,
NDBR-101, Lot 4., Part I: Tmmunization. Part IT: Aeroscl Challenge

Evaluation of Response “to Immunization with'17-D Strain Yellow Fever

Evaluation of Circadian Variation in Tyrosine Metabolism in the Human

r

£-1-10

€ 13
8 10
6 g
f 9
6 2
10 8
10 8
10 15
12 15
(6,
12
20 GroupI 17
GroupII 15
20 CroupI 17
GroupII 18
20 21
1k 16
13 12

LEAVE

13

15

CONVL
LEAVE

= -
DO W= =W

-

-
o

15

10
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NUMBER OF

YEAR AND VOLUNTEERS HOSP

PRCJ. NO. TITLE : (NON-SDA)  DAYS

1963 (Continued)

68-7 Comparison of Blood Levels and Urinary Excretion of Chlnrcmvcetina and a 22 5
Generic Praparation of Chloramphenicol

68-8 Evaluation of Clinical and Biochemical Responses to Attenuated VEE Vaccine 20 20
(TC-BB/?,TELG)

68-9 ' Evaluation of Response of Volunteers to Adenovirus Vacéine, Live, Oral, Type 7, 2l 28
Lot 16CV-0100 (L-AV-T)

1269

69-1 Evaluation of Clinical and Bilochemical Responses tc Attenuated VEE Virus Vaccine 2k 19
(Tc-83/3-219)

69-2 Acceptability Study of WEE Vaccine, Inactivated, Tissue Culture Origin, Lot 1-1967 ( 6)

62-3 Zvalustion of WEE Vaccine, Inactivated, Tissue Culture Origin, Lot 1-196T 19 13

£9-4 Evaluation of WEE Vaccine, Inactivated, Tissue Culture Origin, Lot 1-1967 6

69-5 Evaluation of VEE Immune Globulin {(Humen}! in Volunteers 30

69-6 Evaluation of Combined EEE (Lot 1-1966) and WEE (Lot 1-196T) Vaccines, 20 12
Inactivated, Tissue Culture Origin .

69-1 Evaluation of Factors Affecting Serum and Plusma to be Used in Quentitative 16
Electrophoretic Studies of Lipoproteins and Glycoproteins .

608 Evaiuation of Human Hesponse to Simultaneous Administration o¢f Live VEE Vaccine 20 12
(NDBR-102) and Cowbined, Tnactivated EEE (Lot 1-1966) and WEE (Lot 1-1967) Vaccines

69-0 Acceptability Btudy of Rift Valley Fever Vaccine, Formalin-Inactivated, Tissue (3

Culture Origin, NDBR-103, Lot 6

HOSP
i TITLE {NON-SDA) DAYS
PROJ. NO. R
1960 (Continued)
69-10 Evaluation of Human Response to Rift Valley Fever Vaccine, Formalin-Inactivated, 20 9
8 Tissue Culture Origin, NDBR-103, Lot 6
1970 ) "
T0-1 Fvaluation of Influence of Sandrly Fever on Work Performance (BEID-6), Muscular 10
Function and Selectea Laboratory Measurements
! i J 12
T0-2 Selectwd Clinical Laboratory Measurements in Humans Infected with Sandfly Fever 8
Virus : .
8 5
T0-3 Evaluation of Lipid-Vitamin Changes Puriug Sendfly Fever Infection
T0=h Acceptability Study of Chikungunya Vaccine, Inactivated; Dried, Tissue Culture ( 6)
oOrigin, Lot E-20 )
e 11
T0=5 Evaluation of Chikungunya Vaccine, Inactivated, Dried, Tissue Culture Origin, 20
Lot E-20 )
70-6 Fvaluation of the Serological Respomse in Volunteers to the Administration of 1
Combined Eastern and Western Equine Encephalitis Vaccine
2
TO-T Evaluntion of the Serological Responses of Volunteers to the Administration of 9
?1ague Vaccine U.S.P. (E Medium)
1k 18
To-B Multiple Task Performances in Humans Infected with Sandfly Fever Virus and
'Administered Symptomatic Treatment BEID-T
1971 Y . .
Ti-1 Evaluation of Lipid Metabolism during Sandfly Fever Infection
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NUMBER OF
VOLUNTEERS
(NOR-EDA)

YEAR ANL !
PROJ. NO. TITLE

1971 (Continued) . s

T1-2 Evaluation of Volunteers of Adenovirus Vaccine, Live, Oral, Type 21, Lot 16CiX-01201 15

T1-3 Evaluation of Human Metsbolic Responses to the 17-D Strain of Yellow Fever Vnceine? —11:

T1-b Acceptability Study of Eastern Equine Encephalitis Vaccine, Inactivated, Dried, (L)

o NDBR 104, Lot 1, Run 1 i

T1=5 Evaluation of Eastern Equine Encephealitis Vaccine, Tnactivated, Tissue Culture 16
Origin, NDBR 104, Lot 1, Run 1

1972 l

12-1 Infectivity of Human Plesma Presumed to Contain Bandfly Fever Virus 1

T2-2 Chemical Analysis of Blood and Urine Collected Under Standard Conditions 21

T2-3 Median Inf:ctive Titer of Sandfly Fever Virus in a Pool of Human Plasma ’ 20

Te=h Associated Administration to Volunteers of Venezuelan Equine Encephalitis 3z
Vacecine, fdive, Attenated and Yellow Fever Vaccine, 17-D Strain

T2-5 Responses of Host Carbohydrate Metabolism During Sendfly Fever . 1

1913

T3-1 Prophylaxis of Sandfly Fever 4 18

1974

NONE

1975

T5-1 Acceptability Study of Western Equine Encephnod‘walitis Virus Vaccine, Inactivated, (8)

Dried, MNLBR 106, Lot 1

NUMBER OF

YEAR AND VOLUNTEERS

PROJ. NO. TITLE (MON-SDA)

1975 (Continued) i , i

T5-2 Evaluation in Volunteers of the Active-Rosette-Forming Lymphocyte Test as an Assay (9)

: for Previous' Immunization to Tularemia " . =

75-3 Persistence of Venezuelan Equine mcépmlitis Antibodies Following Vaccination ES]
with the Live, Attenuated, TC-83/3-2 VEE Vaccine Former ODAs

T5-ln, Puberculin Skin Test Antigen in Man and its Effect on the Active-Rosett-Forming { 39)
Lymphocyte Test : . .

1976

T6-1 Proposed Clinical Eveluation of Rocky Mountain Spotted Fever Vaccine, Formalin- 12
Tnactivafed S8 Strain, Chick Embryo Cell Origin, Lot 1

T6-2 Acceptability Study of Venezuelan Equine Encephalomyelitis Vaccine, ( 6)
Inectivated, Dried, MNLBR 109, Lot No. C-8l-1 i

76-3 Rejuvenation and Preservation of P. Vivax (Chesson Strain) and Assessment of { 1)
Blood Schizontoeidal Activity of Meflogquine HC1 (WR 1L2,490)

Té=-4 Tmmunization of At Risk USAMRDC (Fort Detrick) Laboratory Workers with Monovalent 169
Influenza A/Swine (A/New Jersey/8/76) Virus Vaccine

- T6-5 Reactopenicity and Antigenicity of Influenza Virus Vaccines: Bivalent A/Victoria/T5

and A/New Jersey/(6 and Monovalent B/Hong Kong/T2 17h

T6-6 Reactogenicity of Western Equins Encephalomyelitis Vaccine, Inactivated, Dried 6

Lot 2-197h

E K-1-14
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DAYS

34
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DAYS
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DA-18064-404-CML
474

DA-49-007-MD751
W)

DA-49-193-MD-2867
W)

DA-49-193-MD-2125
DADA17-70-C-0107

DA-49-193-MD-2398
DA-49-193-MD-2428
DA-49-193-MD-2528
DA-49-193-MD-2533

DADA17-68-C-8060

DA-49-193-MD-2534

*While specific contract documentation could not be found, it appears from review of associstel correspon-
dence that a contract did exist at least u’i early as 19

. at Appendix 1.

*Ohio State Univ.
)

Univ of Maryland

National Drug Co.

Johns Hopkins U.

Chas Pfizer & Co.

Tufts University
MIT
Northeastern

MIT

ANNEX K

TABLE 2
EXTRA-MURAL MEDICAL RESEARCH CONTRACTS
U.S, Army Medical Research Institute

0f Infectious Discases

Ft. Detrick, MD

Early diagnosis of infectious diseases

Studies of Rift Valley fever,
viruses and tularemia

related

Pathogenesis, detection, prevention and
treatment of infectious diseases of
military importance

Establish and perform a research program
on a series of biologicals

Development of special biological products
Investigation of immunological aspects of
group B arboviruses

Preparation and evaluation of staphylococ-
cal enterotoxoids

Biochemical studies on bacteria and on
latent agents

Studies of biologically active agents

Effect of diet on the relative levels of
protein synthesis in various tissues '

with Ohio State University.

i

\ K-2-1

Jon
Dec

Jul
Deec

Jan
Hov

Jul
Jun

Jul 70 -
Currenc

Febd
May

Hay
Apr

Fov
Oct

Jan
Jaa

Jan
Fab

Feb
Jan

Additional details

55~
58

56
65

£6 -

75

60
70

63
74

63
€7

63
67

64
67
£8
72

64
66

G0a



DA-49~193-MD-2553

DA-49-193-MD-256C

DA-49-193-MD-2567

DA-49-193-MD-2588

DA-49-193-MD-2829
DA-49-193-MD-2823
DA-49-193-MD-2882
DA-49-193-MD-258%
DA-49-193-MD-2597

DA-49-193-MD-2598

DA-49-193-MD-2599
DA-49-193-MD-2604

DA-49-193-MD- 2630

DA-49-193-MD-2670
DA-49-193-MD-2674
DA-49-193-MD-2679

DA-49-193-MD-2694

DA-49-193-MD-2724
DADA-17-67-C-7073
. DADAl;-&?-c-?lOZ
DADAL7-68-C~8073
DADAL7-67-C-7145

DADA17-68-C-B079

DADA17-68-C-B125

DADA17-67-C-7109

DADAL7-68-C-8131

P

Brandels liniv

MIT
U. Louisville

w)
IIT Research Inst.
Cordis Corp
U. Cincinnati
U. of Tennessee
Wistar Inst.
Harvard School of
Medicine

Gecrgetown Univ

Johns Hopkins Univ
Hood College

11T Research Inst.

Loma Linda Univ

Wadsworth Vet, Hosp Rapid diagnosis of bacteremia

Los Angeles, Calif

Collaborative Res.
Inc

Rv.;tgegs Univ

U. of Tennessee
Univ of Michigan
Univ. California
Univ. Vermont
IIT Research Inst
Chas. Pfizer Inc

Univ, Florida

EG&E Inc

Science Spectrum

Viral and bacterial induced alterations of
cellular and enzymic componenta during the
early phases of infection

Infection and nutrition: wechanisms of inter-
action

Behavioral effects of infectious diseases
‘_Rﬂ!!!tch in aerosol immunization

Virus detection by fluorescence polarization
Host parasite interactions in expe_riunnl

systems

Metabolic changes in animals following
specific bacterial infection

Influence of deuterium oxide on biological
systems

Separation and characterization cf antigens
of Rickettsia tsutsugamushi

The metabolic effects of fever and infection
Studies of cellular defense against infection
The structure of bacterial cell walls as
affected by antibiotics

Susceptibility to infection in irradiated
animals

Virus-host relationships in gnotobiotes

Studies of inhibition of viral mulei-
plication

Biochemical changes in avian tissues
during the biocenergetics of infection
and the incubation period of disease

Studies on intracellular bacterial
parasites

Management of animal cell cultures for
fermentor production of virus vaccines

Mode of action of staphylococcal entero-
toxin B

Research in immunization with soluble
Viral antigens

Large scale production and evaluation of
staphylococcal enterotoxoid B

Pathology of experimental enterotoxemis

Rapid identification of microorganisms
- using light- scattering techniques

K-2-3

Feh
Jan

Jun
Jun

Har
Jun

Sep
Aug

Oct
Sep

Jan
Sep

Jan

64

72

67

65
€7

+ £9

66

4 -

66 ?

67
64
67

64
66

64
66

65
69

65

s

Current

Apr
Mar

Jan
Aug

May
Nov

Jan
Jul

Aug
Jul

Feb
Feb

Sep

jay
Apr
Apr

Apr
Oct

65
69

67
69

67
67

68
72

67
69

68
70

£8 -

71
67
68

68
71

902

202



DADA17-68-C-8080

DADAL7-72-C-2151

DADA17-73-c-3098

Projsct Order 4604

.
DADAI?-?!-C—élﬁl
DAMD17-74-C~4079
DAMD17-74-C~-4095
DADA17-73-C-3090
DAMD17-74~-C~4007
DAMD17-74-C-4012
DAMD17-74-C~4112

DAMDI 7-74-C-4025

DAMD17-74-C-4047
DAMD-17-74-C-4057

DAMD17-75-C-5041

Ohio State Univ

W. Va. Univ Med
Ctr

Yale Univ.

Veterans Admin,
Hosp., Pittsburgh

-Medical College
of VA

Baylor College
of Medicine

Johns Hopkins U
Washington State U
Wyeth Laboratories
Pan American Health

Organization

Northweaterﬁ Uniwv,
Medical School

Univ of Notre
Dame

Early diagnosia of infectious diseases

Sequential Immunization of spider monkeys
with three group B arboviruses: Yellow
fever, Langat, and Dengue-2

Role of cyclic nucleotides in the regula-
tion of lymphocyte transformation

Investigation of attenuated strains of
group A arboviruses

Muscle composition in infection
Ad juvant effects on immune responses to
biological agents

Studies of the antigenic composition of

Coxiella burnetit

An investigation of E. coli enterotoxins
»

Program for preparation of immune globulin

against Bolivian hemorrhagic fever

Viral vaccine immunogenicity to host cell-
mediated and humoral {mmure responses

Development of a coloany of germ free hams-
ters as a biomedical response

Stanford Res. Inst. Field ionization mases spectrometric rapid
diagnosis in infectious diseases

Johns Hopkins Univ. Radiometric methods for rapid diagnosis
of viral infection

Johns ﬁopkinl Univ.

K-2-5

Sep 63 -
Jul 72
Jul 72 -
Mar 75

May 73 -
May 75

Jun 74 -
May 76

a1 Tk
Deec 75

Jan T, -
Dec 74

Jul 7% - Eg
oo

Curreat

Apr 73 -
Current

Aug 73 -
Current

Jul 73 -
Jun 74

Jun 74 -
Current

Oet 73 -
Jul 74

Dec 73 -
Current

Jun 74 -
Dec 74

Feb 75-
Current

602




TABLE 3

REPRINTS
U._S. ARMY MEDICAL RESEARCH INSTITUTE OF INFECTIOUS DIS

“Invoiving Whitecoat Yolunteers as Human Subjacts"
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1956
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Tigertt, W.D.: STUDIES ON Q FEVER IN MAN
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U.8. Army Abstract p. 523-537 N
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VACTINES UNPor STUDY AT

U.5, ARMY MEDICAL RESTARCH I3TI107TI OF INUECTIOUS DISEASES
FORT DETaICK, rALLERICK, MARYLAND 21701
FACCT
VACCINE RESFARCH STATUS ~7
- YEARS )
0
Anthrax 1959-1968

Venezuelan equine encepahlomyelitis  1960-1974

Tularemia 1960-1969
Plague 1965-1974
Q fever 1560-1974
Rocky Mountain spotted fever 1972-1974
Chikungunya . 1959-1974
Rift Valley fever 1963-1974
Western equine encephalitis 1968-1974
Eastern equine encephalitis 1967 -1974
Staphylococcal enterotoxin B 1964-1974
California encephalitis - 1969-1974
St, Louis encephalitis 1969-1974
0"Nong-Nyong 1969-1974
Mayaro 1970-1974
Zindbis 1971-1974
Langat 197:-1974
K-4-1

Development complet:

Development complet

Development cnmpi

Development complet
Development comzple!
Final development
Final development

Final development

Intermediate develop

Intermcdiate develop

Intermadiate toxoid
Early development
Early development
Early development
Early development
Early developmeat

Early development
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Appendix I to Annex K
CHRONGLOGICAL SULM:ARY CF TIHE U.S. AWMY CHEMICAL CORPS -

OHIO STATE CONTRACT VOLUNTEER STUDIES

1. Significant opposition existed to the extrapolation of data frow
animals to man and it wes deemed necessary to obtain data by direct
challenge of man., Therefore, by 31 July 1952, the Chemical Corps
had issued the directive CMLRL-B-2,729.3, subject: "Use of Human
subjects in Hazardous Tests."

9. ‘The first formal action regarding microbial zhallenge cf volunteers
wac 26 March 1953.

3. A plan, apparently prepared ac of 2 October 1953, sfor the respirvatery
challenge of man with Francisella (Pasteurella) tularensis was forwarded
to the Seeretary cf the Army on 21 January 1954 and approved by him 30

March ‘1954,

4. Contract megotiations were then initiated and culminated on 21
January 1955 in a aigned contract (DA-1B-064-CML-2655) with the Ohio
State Research Foundation znd Dr. Samuel Saelaw as the respensible

physician.

5. On 31 January 1955, Pr. A. G. Yedum was appointed Project Officer
by the Ass't Secretary of the Army. .

6. Based on evidence from resrirstory challenges of monkavs and gurinea
pigs, the planned respiratciy exposure of volunteere was reassessed

and it was elected to perform aerosol challenges only if the results
from intradertal inoculation were not prohibitive. A revised plan ard
contract entitled "Plan for Assesement of an Agent" was sent to the
Secretary of the Army on 1 April 1925 and approved by him 24 Jume 1955.

7. 1Intradermal testing was completed im Jennary 1957.

8. To accomplish the respiratory phuse of the contract, it was necessary.
based or joint egreement between 600 and the Chicf Chemical Officer,
dated 21 February 1956, to appoint a rew ccatract officer; on 27

September 1957, COL Wm. D. TigeTZtt was desiznated Project Officer ia

relief of Dr. Wedum.

9. The results of the intracutanesus and vesriratory challenges were
reported in the open lirerzture in 1¢6) and ‘1862, +Six publications
resulted and a copy of ezch is attached (Pcferences 1-6).

I-R- 1]




218 219

¥ B \ a i\w i

Reprinted from the drchives of Internal Mudicine
Muy (981, 1"l 107 pp. 72714
Copyriyht 191, by .lmerican Medical . Lssociation

Reprintec [ron the Archives of Internal Medic
" Hay is6l, Vo 17, A gy eieine
Copsright 1958, by Awmevican Medical siocintion
M The irequency with which P
. tularensis infects hunters of rabbi

Tularemia Vacéine
Study

I. Intracutancors Challenge

| SAMUEL SASLAW, M.D., PhD.

- HENRY T. EIGELSBACH, PA.D.
HENRY E. WILSON, LD,

JORX A, PRIOR, 3D,
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laboratory workers studyinz this n
ganism makes vaccination oi these
desirable. However, the protective
available nonviable vaccines is not
Studiss on this point have been con
by Fashay et al! and Kadull et al®
The ideal method of evaluating a ¥ 2
intended for protcction of humans i
challenge volunteers, both vaccina
?onmcinaud. with a reproducible
infective dose of the disease-produ
agent. A study in a small vaccinated gr
challenged by a known infective dose
provide more specific information i
shorter time than by assembliag a'-f
larger number in a study in which vacci
persons are “exposed” accidentally in va
ing degree or not at all. R
Pasteurella tularensis offers: certain
vantages in such a critical study empio
human challenge with viable microorzan
A broad base of preiiminary experience
provided by accumulated data and Jite
oa experimental aaimal and actidental |
man infections. The specific detailed stud
in monkeys performed in these labo i
preliminary to the human siudies
below 2re the subject of a rate
The highly infectious naturcsﬁa!’. t
and the excellent therapeutic effect of
tomycin in terminating infection is ideal f
study of expenimental infection in volum
teers. .
The purpose of this study was to co
the response of nonvaccinated and vacci
men challenged with a carefully cont
kno_\m small nwsber of P. tularensis of
ganisms, administered intracutaneously,

Materials and Methkads

'_elm-.'?:rs were ‘nrates of the Chis Stare P
tentiary, 21 to 33 yeass 8¢ aze. Those o
for the project were -equized to pass a fig

Submitted for publication May 28, 19€0.

From the Departmenr of liine, C:oilc"e of
Malicine, Ohio State Eniversiry, c:ll‘u.—..'hul.‘ i
study was supporzed wdar tl.rnl-r.'lcl with ll.l':.‘ US.
Army CoiT, Fort Deick, Frolerivk, Md
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4" Tﬁlaremia Vaccine
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Previous studies from these laboratories

demoustrated that man can readily be in-
fected by intracutanecus inoculation with-
. -approximately 10 Pasteurella tularensis or-
- ganisms (SCHU S4 strain).} Prior vaccina-

tion. with killed Foshay vaccine did mot
prevent local lesions, but did reduce the in-
cidence of systemic manifestations of infec-
tion. Review of accidental laboratory infec-
tion indicates that the respiratory route may
serve as a portalof eatry? Experimental res-
piratory infections can easily be induced in
both vaccinated and nonvaccinated monkeys,
acd response to thezapy is gred.® This pres-

Submitted for publication” Aug. 9 1960.

From the Department of Medicine, Colleze oi
Medicine, Ohio State University, Coliimbus, Ohio.
This stwly was supported umder Centract with
;hl' U.S. Anny CmiC, Fort Detrick, Froderick,
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ent report describes the response to res-
piratory challenge with P. tularensis of
nonvaccinated volunteers and of volunteers
who received either killed vaccine or a Viable:
attenuated vaccine. .

Materials and Methods }

Volunteers were inmates of the Ohio Srate
Penitentiary, 21 to 33 years of age. Criteria for
selection and conditions oi volunteering have been
described? i o b e gy

Vaccimation with Foshay killed tularemia vac-
cine was conducted as previously described.” The
viable vaccine was administered by the” multiple
puncrare tectnique (1500 thrangh a drop of re-
hydrated lyophilized vaccine ina §to 10 mm. area
on the outer aspect of the ether-cleansed upper
arm. The vaccine contined 1X10° viable or-
zunisms per mullilizer ard was prepared by one of
us (HL.T.E) from the more immunoyenic of 2
variants isolated at Fort Detrick in 1936 from
a Soviet preparation.’
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS®
UL SEROLOGIC ASPECTS FOLLOWING INTRACUTANEOUS OR RESPIRATORY

IN BOTH VACCINATED AND NONVACCINATED VOLUNTEERS

By Sanuer SasLaw, M.D., Pu.D.

PROFESSOR OF MEDICINE AND BACTERIOLOGY
AND

. SaLLy Carmant, M.S.
RESEARCH ASSISTANT

(From the Department of Medicine, Okio State University College of Medicine,
bus, Ohio)

Colum

Previous reports from this laboratory
have described the clinical aspects of
tularemia infection in both vaccinated
and nonvaccinated volunteers follow-
ing intracutaneous' and respiratory?
challenge. These studies offered an ex-
cellent opportunity to compare the
serial antiEody responscs following vac-
cination with killed or viable attenu-
ated vaccine as well as the serologic
picture in nonvaccinated and vacei-
nated volunteers challenged by either
the cutaneous or respirutory route. It
is the purposc of this report to describe
the serologic aspects of experimental
tularemia in man,

Materials and Methods. Foshay killed
(phenolized) vacvine and the viable attenu-
ated vaceine wore administered as prev iously
descrived (Saslaw ot al4%). Clalcnge wil

*This study was supported under Contract with the U.S. Ammy CmIC, Forr D

Frederick, Marylaud.

#Kindly supplicd by Dr, P. S. Nicholes, Utsh University,
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P. tularensis (Schu S4 strain) by both the
cutaneous® and respiratorv® route in both
feited “vol

nvaceds al t,
also been described.

sertM Blood was collected in stere
from volunteers at weakly intervals fallaviag
vaceination and at biweekly intcrvals ot
challenge. Serum obtained from those spec
mens was stored at —20° C,

BACTERIAL AGCLUTINATION TEST. To
0.5 ml. of serum dilutions, 0.5 ml of for
Lilled - bacterial suspension app
3 %10 organisms ) was added, and
mcubated overnight in 2 37 C. water
befure reading. Titers were recirced as
highest dilution showing at leust 24 w
tination,

HEMAGCLUTINATION TEsT. These tosts |
performed as described by Alevandor, W
and Baldwin! and Wricht and Fenhb
In bricf. washed human wpe 07 rusl (il
cells were sensitized by incubation with
tularensis poiysaccharidet, washed and
0.3 wl added to 0.5 0! of -pram i

bl

otrick,

(35/689)
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS®

IV. BRUCELLA AGGLUTININS IN VACCINATED AND NONVACCINATED
VOLUNTEERS CHALLENGED WITH PASTEURELLA TULARENSLS

By SamuEL Sastaw, M.D,, Pu.D,
PROFESSOR OF MEDICINE AND sACTERIGLOGY, OHIO STATE UNIVERSITY COLLEGE OF
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSPITAL

. AND

Harowo N. Canusie, Pa.D.
ASSOCIATE DIRECTOR, INFECTIOUS DISEASE LABORATORY, UNIVERSITY HOSPITAL

(From the Department of Medicine, Ohio State University College of Medicine,
Columbus, Ohio)

Previovs studies from this labora-
tory have been concerned with the
clinical®’® and serologic'! aspects of

tal tularemia in vaccinated
and nonvaccinated volunteers follow-
ing intracutaneous or respiratory chal-
lenge. These studies providettih: unique
portunity to investigate oceur-
o?mce of brucella agglutinins in tulare-
mia under controlled conditions. Var-
ious workers (Eisele!, Feinberg and
Wright®, Foshay®, Francis®, Francis and
Evans®, Poston and Smith®, Stanfield,
Taylor and Morgan'?) have shown that
patients with naturally acquired tulare-
mia can exhibit agglutinins for brucella
species, but there is not general agree-
ment as to the frequency with which
this serologic cross reaction occurs and
its importance from the diagnostie
standpoint. The present report is con-
cerned with brucella agglutinin forma-
tion in 95 vaccinated and nonvaccinated
subjects challenged by the intracuta-
neous or iratory route with viru-
lent P. tularensis. Ancillary studies in
rabbits immunized with killed P.
tularensis also will be presented.

Materials and Methods. Volunteers re-
ceived either Foshay killed {ph:nolizgd)

vaccine or viable attenuated vaccine by meth-
ods described previously®.19, Procedures used
for intracutaneous and respiratory challenge

were carried out by .
(Spink et al.1?), Tube untigen was obuained
from the Bureau of Animal Industry, Belts-
ville, Maryland.

terility tests had been completed, the sus-
::miam were washed 3 ‘times with sterile
saline and led “In a concentration

each rabbit received an intravenous booster
injection of 0.5 ml. of the same suspension
used originally. Curves of antibedy preduc-
tion and decline were establiched 'in each
rabbit by three serclogic tests: P. trlarensiy
bacterial agglutination and polysaccharide
hemagglutination, and Brucc'’: abortus bac-
terial agglatination. Proc¥dures used in per-

*This study was supported under Gontract with the US. Army CmlC, Fort Detrick,

Frederick, Maryland.

{Kindly supplicd by Dr. Henry 'T. Eigelsbach. N

(70/166)



222

Reprinted from The American Jozrmal of the Medical Sciences, Vol. 244, No. 2, August, 196&,

STUDIES WITH TULAREMIA VACCINES IN VOLUNTLERS *
V. IMMUNODIFFUSION STUDIES WITH PASTEURELLA TULARENSIS
ANTIGEN-HUMAN ANTIBODY SYSTEMS

By SAMUEL SAstaw, M.D., Pu.D.
PROFESSOR OF MEDICINE AND MICROBIOLOGY, OHIO STATE UNIVERSITY COLLEGE m'
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSPITAL

Harorp N. Canusie, Pu.D.
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VeLama Hincaurre, BA.
RESEARCH ASSISTANT, DIVISION OF INFECTIOUS DISEASES, UNIVERSITY HOSPITAL

(From the Department of Medicine, Ohio State University College of Medicine,
. Columbus, Ohio) : _

l’hlvm from this labora-
the clinical and sero-
logh aspects of tularemia in vaccinated

ol el cabecuary. SaHlols, .

intracutaneous or respiratory chal-
les, with Pasteurella tularensis. It

was impossible to predict, from bac-

whlagghlﬁmﬁmorhma tina-.

tion tests, whether or not an individual
would become ill after challenge. The
possibility was considered that qualita-
tive characterization of pre-chailenge
sera with immunodiffusion tests might

rd-unputimlar ly component -

present report de-
uﬁ%dd\emm"
double technique in experi-

mental tularemia in volunteers. Pre-
studics of P. tularensis antigen-
rabbit antibody systems are ucseribed

lepnmmly (Carlisle, Hinchliffie and

Saslaw!).

Materlals and Methods. Volunteers received
dth Fulmy killed (phenolized) or viable
uated vaccine by, methods deseribed pre-

vhuly (Saslaw ¢t al.%.7), Challenge with P,
tularensis (SCIU S4 straia) by both the
cutaneows® and respiratory” route in bath

*This study was d under C

Frederick, Maryland.

anltuml:hdlymmllhdbyDt HmryTElcd;hch

I o
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and the viable vaccine strain (LV).§ S
preliminary studies (Carlisle, Hinchliffe
Saslaw?) showed no significant quaiitative
rnmlihliu differences in these

AFTER VACCINATION. After Foshay
cination, ipitins were detected
sera of only 11 of 40 ( 27.5%) volunte
As shown’ in Tuble 1, precipitins
peared far less frequently and
Tmean, 15 days) than significantly ele-
vated titer rises in either bacterial
glutination (mean, 9 davs) or hew
glutination (mean. 5 duys) tests.
Some degree of correlution wus ol
served  between - Lroupum line
spunse and peak bacteriai agel
tion titers (Table 2). For example
precipitins were detected in 10

with the US. Amy CmiC. Fort Detrick Recently there has been resurgence of in- concerned with clinical and serologic aspects

- teres* iu ncnspecific resistance to infection  of experimertal tuluremia in vaccinated and
(1). The roie of properdin in resistonce 10 ncn-vaccinated volunteers after intracutane-
infectious disease is not clear(2). Previous . or respiratory challenge. Both Foshay
$tudies from this iaboratory(3-7) have been  yineq (nhenolized) and viable attenuvarsd

| 'S\lpporud under contract with U. S. Ammy vaccine stimulated production of antibodiss,
CmiC, Fogt Detrick, Md. but there was no correlation between inci-

Studies with Tularemia Vaccines in Volunteers.® VI. Amssment of Role
of Properdin in Resistance. (27592)

Harorp N. CARLISLE AND SAMUEL SasLaw
Department of Medicine, Ohio State Uriversity, Columbus

(81/178)
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ANNEX T
Demilitarization
Policy Directives. Beginning in March 1969, at the President's .

direction, the National Security Louncil conducted a major review of

United States policy concerning biological warfare. Government
agencies participating in the review were: Department of State,
Department of Defense, Arms Control and Disarmament Agency and the

Office of Science and Technology. Comments were also received from

the scientific community and evaluated by the President's Scientific

Advisory Committee.

Pending the outcome of this study, Department of Army directed
immediate cessation of all production of toxins and biological agen

and filling of dissemination devices with these agents on 15 August

1
1969.—’ On 25 November 1969, the President issued an announcement of

us policy regarding biological warfare which included the following: 4
(1) The u$ shall renounce the use of lethal biological zgents and
weapons and other methods of biological warfare.

(2) Tha US will confine irs biological research to defensive meas

such as immunization and safety measures.

(3) The Department of Defense will prepare recommendations for the

-

disposal of existing stocks of bacteriological WEeapons.,

On 14 February 1570, a White House announcement extended tne policy

to military progracs involving toxins whether preduced by biological

225

means or chemical synthesis and divected the destruction of toxin

weapons and stocks which were not requiren for defensive research

program .

Pl;nning and Project Approval, General guidelines for preparation
of damilitari;ation plans were provided to Ft, Detrick by Headquarters
US Army Munitions Command nn‘l2 Noveaber '969. The guidelines involved:

(1) Absolute adherence to safety and control procedures with nc
tradeoff for time or cost.

(2) Verification of the efficacy of the detoxification procedures.

(3) Strict accountability procedures for demilitarized items.

(4) Preparation of a risk analynia defining degree of risk for
each step and for the total operatiom.

(5) Preparation of detailed step-by-step operation procedures,
production plans, security plans, reporting procedures, inspectiun.‘
and managerial c;ntrol programs for the entire operation.

(6) Maximum protection provided to operating personael and absolute
;ssurance that agent released from any possible accident during the
demilitarization will be totally contained.

(7) All aspect; of the operation to be justifiable from a perso?nel
safety, security and community safeguard standpoint, with sufficient
hard data to be incontrovertible in the event the procedurcs, faclilities
and concepts of operation ?re challenged in an objective evaluation
of the program.

Demilitarization plans were prepared for all BW stockpiles of
Pine Bluff Arsenal,

antipersonnel and anticrop agents at four locations:

i e 3. B
AR, (antipersonnel materiel); and Rocky Mountairn Arsenal, IO,
»
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Beale Air Force Base, CA, ;\nd Ft. Detrick, MD (anticrop materiei),
Test quantities of BW agents and munitions were also destroyed at
Ft. Detrick and at Dugway Proving Ground according to procedures
approved vy the Army Materiel Command, Enough material was retained ‘
to support approved defensive R&D Jprograms. i

The four major demilitarization plans were evaluated first by an
Ad Hoc Committee of Army experts including representatives of the
Armed Services Explosives Safety Board and the Air Force Armament
Laboratory. The plans and aécompanying environmental impact stat
(EIS) were reviewed by officials of the US Department of Health,
and Welfare, US Department of Interi._or, us Déparmen: of Agriculture,
Environmental Protection Agency and appropriate state and local 3.‘
officials. The EIS were filed with the President's Council on Environ-
mental Quality . : !

Demilitarization of Antiperscnnel Materiel. Between 10 May 1971
and 1 May 1972, the stockpile of antipersonnel BW agents and lu;t:l.tiou
- was destroyed at the Directorate of Biological Operations (DBO)

located at Pine Bluff Arsenal.

The disposal operaticn was preceded by a complete, replicated
inventory and a series cf apec.ial experimental and engineering a.atudiel
necessary tc establish or verify plant procedures., A separate veri- .
fication office was established to provide overall accountabilicy 3
of each item or material as it proceeded through the destruction proces. 3

Independent observers were appointed from HEW and USDA to follow the

L-3
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entire program to advise on matters relating to their areas of responsi-
bility. The Center for Disease Control (CDC) was employed to independently
test all samples submitted (of destroyed agent material residues from DBO)

to certify as to the non-pathogenicity of these samples. Extensive press
coverage was provided through a constant series of briefings, news releases,
closed cricuit TV, and tours of non-contaminated areas throughout the )
operation. Detailed SOPs were prepared and approved by the Army Ad Hoc
Committee; and prior to starting any operatiom, all personnel were thoroughly
trained in the job to be done. :

Demilitarization operations began on 10 May 1971, The procedures used
for destruction varies with the item, Munitions containing either botulinum
toxin or shellfish poison were smelted in a deactivation furnace at 2000°F .
Agent materials such as dry Bacillus anthracis spores were removed from
munitions, mixed with 2 percent caustic solution and heated for three hours
at 280°F. The components of these munitions were also smelted at 2000°F .
Larger munitions, were emptied and their agent fill were slurried in caustic
solution and sterilized at 280°F for three hours. Bulk agents were handled
in a similar manner. .

Residues from the agent destruction operations were neutralized,
innoculated with a non-pathogenic culture derived from soil, river water,
and sewage and alla;red to biodegrade to reduce BOD, After biodegradationm,
the solutions were sterilized again at 280°F for three hours, verified

sterile by independent observers, pasteurized at 210 to 250°F and

discharged to a package sewage unit for a second biodegradation.

L-&
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Discharge from this unit was collécted in an evnporatio; bed for drying
and eventual disking intc the soil.

Cans, containers, munition components and packaging were destroyed
by varicus mears including cutting ari ~rushing, incineration and

smeltfﬁs at 2000°F. All metallic residues were collected, accounted

.
for, verified free of agent after sterilization and placed in a sanitar
land fill at Pine Bluff Arsenal. Unused hardware, munitions, compone
and packaging materials were destroyed and disposed of by the same
procedures.

Following the complete disposal and certification of the BW stock-
pile, all facilities in the biological complex were thoroughly cleaned
and decontaminated using procedures,'controls and certification neces -
t; provide incontrovertible data that non-immunized personnel could
utilize any and all parts of the complex for any purpose. All agent .
contaminated aréas were washed; equipment and apparatus were disassembled
ductwork and piping galleries were opened and the entire area was subj!ci
to gaseous formaldehyde for 16 hours. Process systems throughout the
plant and labdratory areas were sterilized by steam at 250%F for three f
hours. Biological test tabs of heat resistant spores, distributed
throughout the system prior to.tﬁe start of decontamination, were
examined afterwards for viable spores as a positive check on the
completeness of decontamination.*

On 1 May 1972, the DBO facility was turned over to the Food and
Drug Administration, Department of Heaith. Education and Welfare as

the National Center for Toxicological Research. All biological nmaterial

.
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hed been completély destroyed and the production facilities decon-

f th
tarinated without a singic bioiog.ca) agent infection exposure of the

staff at a total cost of $10,830,600.

Demilitarization of Anti-Crop Materiel. At the tiwe of the

president's ban on BW, two anticrop bioclogical agents existed in the
stockpile: urediospores of agent TX, the casual agent of wheat
stem rust, and spores of agent LX, the causal agent of rice blast.

The TX stockpile was stored at Beale Air Force Base, and at Rocky

Mountain Arsenal. LX was stored only at Ft. Detrick. The planning,

approval and execution of the disposal operations for all three sites

as well as the processes employed were practically identical.

Beale Air Force Base Operations. Destruction of TX at Beale

Air Force Base, California, was planned and accomplished by the Special
Projects Division of Rocky Mountain Arsenal assisted by Ft. Detrick

personnel. Project planning, operational procedures and review by the
4d Hoc Committee and the staffing and approval of the final plan and EIS

were comparable to those involved in the Pine Bluff Arsenal demilitari-

zation program.
Disposal operations at BAFB required modification of an existing

building on land leased by the Army Lo ensure total containment of the

agent during operations. Process equipment was d:signed= installed

and thoroughly tested.
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Preceding the operation wus ar extensive series of laboratory and
engineering studies to verify l:ec‘n;miqucs for destroying the agent and :
def:ontamiuating the facility. As in the case with Pine Bluff Arsand.;‘
operation, a control and verification system was developed to record
entire operation including movement of material, laboratory assays and
disposal operations to assure credibility of the program. Independent
observers, with free access to all disposal activities and records at
BAFB were appointed from the US Department of Agriculture and the Stat
of California.

The demilitarization operation was a six step process:

(1) Verification of the viability of the TX stock by incubation
of random samples to determine percent germi;ntion.

(2) Inactival:iqn of the material by exposure to carboxide gas (10%
ethylene oxide - 90% 002) once a day for fiw;ve successive days. -2

(3).Ce:t‘if1cation of inactivation to the minimum level of 99.964% by
incubating random samples. '

(4) Incineration of the inactivated spores in a 4 stage hearth
incinerator at 1600° - 2000°F followed by.fumigation of the residual ash
with paraformaldehyde. i

(5) Verification of destruction by microscopic examination of the
ash for the presence of spores and by chemicai analysis.

(6) Disposal of the ash in an approyed_ area by disking into the soil .'
to a depth of six inches and planting the area with a cover crop of

millet.
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Foliowing the TX disposal operation, all eguipment, trash, air

filters, empty drums and ash residue were Gecontaminated by fumigation

with paraformaldehyde. Effectiveness of facility decontamination wag

verified with BG strip indicators. The land and buildings were

.
returned to the Air Force. Some equipment items were disposed of by

the BAFB Property Officer and non-reuseable materials were placed in 2

BAFB sanitary landfill. Remaining equipment, trash and empty drums

were shipped to Rocky Mountain Arsenal for dispcsal.

The demil operation at BAFB was completed on 10 Ma-ch 1972 at a

cost of $498,153.

Rocky Mountain Arsenal Operatiom. Rocky Mountain Arsenal was

nearly identical to the BAFB demilitarization project. The EMA Special

Projects Division, aided by Ft. Detrick personnel, was responsible for

planning and conducting the operation. Detailed plans and procedures.

vere reviewed by the Army Ad Hoc Committee, and the final plan ‘and EIS

vere staffed through the same Federal agencies and the State of Colorado.

Preliminary technical studies used to support BAFB operations also

supported the RMA project. Safety and security precautioms, independent

observation from the Department of Agriculture and State of Colorado.

and verification procedures were essentially identical to the BAFB

project.

The RMA demilitarization facility vas housed in an existing two

story brick and tile building modified to provide total containment of

TX spores. The RMA' TX stock was about 25 times the size of the BAFB stock;
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therefore the process equipment was lavger although practically
identical in design, and rhe operation was longer and more costly.

The demilitarization process was identical at that used at BAFB. =~

TX demilitarization at RMA began on 2 August 1971 with an assay
of agent viability. Operations were suspended shortly thereafter
for equipment and building alterations. Operations were resumed on =
18 January 1972 and disking of residual ash into the soil at RMA was'
completed on 11 January 1973, The facility and equipment were decon=
taminated and certified by 4 November 1972. Equipment was turned over
to the RMA property officer or discarded. Drums, filters and trash
were incinerated at 1000°F then buried in an RMA landfill. The total
TX disposal operation at RMA was completed by 15 February 1973 at a |

total cost of $2.41 million. 34

Ft. Detrick Operations. Planning, approval and execution of

LX demilitarization project at Ft, Detrick was accomplished sinilarlf:

the TX operation.ﬁnﬂe; the direction of the Ft. Detrick staff., Detai
plans, based on approved SOPs, were prepared and reviewed by the Army
Ad Hoc Coumitéee. The final plan and the EIS were reviewed by Federa
State and local officials as in previous cases. Independent obser-
vation and certification of the operation was provided by US Department

of Agriculture and State of Maryland officials.
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The demillitarizetion was accomplished §n exiaring total containment
facilities at Ft. Detrick, sn the operation enjoved the exceptional
effluent treatment measures and safety and security controls employed
for BW agent research and development. Tncineration equipment was
procured and installed and some modifications of the building were required
to provide personnel change facilities.

The LX demilitarization program was based on extensive laboratory
and pilot testing and engineering analysis to establish design and
operating parameters, to verify analysis and control procedures, and
to check plant decontamination and agent containment methods. Prior
to initiating demilitarization operations, the LX stock was carefully
recorded and analyzed as in the other BW demilitarization operations.

The destruction operation was a six-step process similar to the TX
demilitarization:

(1) LX 10:; were sampled and assayed to establish viability.

(2) Containers of LX spores were inactivated with carboxide gas
(10%) ethylene oxide and 9C% carbon chloride) in a pressurized gas
chamber at 18 psig for twenty hours followed by a second exposure
for 24 hours. Initial attempts to deactivate with a single 20 hour
treatment did not produce the desired destruction level of 99.943%
at the 99.5% confidence level. 1In fact, four lots required additional
treatment for as long as 71 hours.

(3) Inactivation was certified by sampling and assay to measure the

residual viability.
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(4} Inactive spores were incinerated in a dual chamber, ges
fired furnace operating at 1200-1500°%.

(5) The resulting ash was crushed, sampied and analyzed microscop
and chemically to verify the absence of spores. . :

(6) Certified ash was then disced into the soil at an approved
disposal site at Fort Detrick and the area was seeded with a c.wer e
of orchard grass.

The residual stcrage drums were incinerated in the furnmace for -
10 minutes, removed and sterilized at 250%F for 2 hours, crushed and
buried in an approved landfill. all combustible material was inciner-
" ated at 1000°F. The biological safety cabinets were chemically decon-
taminated and the entire building was decontaminated with paraformal-
dehyde and certified using biological test strips. The building was
vacated on 31 March 1973. y

The total LX stock was destroyed between 17 January and 18 May 1971._‘
at a cost of $990,000, Ash disposal was completed on 16 March 1973

signifying the end of the program.
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Mr. Mrrer. Dr. Augerson will now present a short statement con-
cerning use of humans 1n testing.

Senator KEnNepY. General Augerson.

(General Aveersox. I am Assistant Surgeon General for Research
and Development. I replaced General Dirks who testified before you
in late 1975. We welcome the opportunity to assist your subcommittee.

My prepared remarks address two principal areas of interest.

First, I would like to summarize the efforts made since the hearing
in the fall of 1975, to guarantee the protection of human research sub-
jects within the Army, and to improve the process by which these
guarantees are assured.

Second, I want to review briefly human experimentation in the bio-
logical warfare program since World War I1.

he Army wholeheartedly supports the aims and emerging conclu-
sions of the National Commission for the Protection of I—gluman Sub-
jects in Biomedical and Behavioral Research.

Senator Kex~epy. You will support the expansion of the jurisdic-
tion to include——

General Aveerson. DOD.

Senator Kexxepy [continuing]. The witness nodded his head af-
firmatively, let the record show.

Mr. MiuLer. We may have to answer on the basis that we individ-
ually and persenally support it. The position of the Defense Depart-
ment has not yet been finalized.

[The biographical sketch of General Augerson follows:]
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BIOGRAPHICAL SKETCH OF WITNESS: William Sinclair Augerson Uﬁ*i'

born .in 1927 in Denton, Texas. Education at Bowdoin College
was interrupted by sea duty service in the Navy 1945 and 1946,

He graduated cum laude in 1949. Subsequently he attended Cormnel

University from which he received an M.D. degree in 1955. He '

held a.commission as Second Lieutenant Signal Corps, USAR, from

1951 to 1955, -,
1
He entered the Army Medical Corps in 1955 and has served in a
variety of hospital, research and field medical assignments

since that time. Field assignments have included 4th Infantry .

piwision, 10lst Airborne Division, 82d Airborne Division, and

Americal Division, Vietnam where he was Division Surgeon and &
23rd Medical Battalion Commander. Research assignments have &
included: Aeromedical Laboratory, Wright Patterson Air Force ...
Base; Space Task Group, National Aeronautics and Space Admini; )

stration (Project Mercury); Walter Reed Army Institute of

Research; and the Office of the Director Defense Research and
Engineering. He has been Assistant Surgeon General for Pesear
and Development and Commander of the US Army Medical Research 2
Development Command since August 1976. Hospital assignments

included Brooke General Hospital, US Army Hospital, Ft. Wolter

Walter Reed General Hospital, and 2nd General Hospital, Germai
where he was Chief of Professional Services and Commander.

He is a diplomate of the American Board of Internal Medicine,"‘l

is a senior flight surgeon and has served as an experimental
subject. 'His awards and decorations include the Silver Star;
Legion of Merit and a citation from the American Medical
Association for his work in space medicine.
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Senator KenNEpy. Your statement will be included in the record
as though read.

General Avcerson. We have observed and sometimes participated
in their deliberations and have established working communication
with the Commission’s supporting staff, providing them with docu-
ments relating to human use regulation in the Army, and responding
specifically to their inquiry. We have read their tKoughtful reports

with interest, especially the one concerning prisoners.

Concern for the welfare of human subjects of research as a moral
requisite remains today what it was in the early part of the 19th
century when William Beaumont studied Alexis St. Martin, the
French Canadian scout with a gastric fistula resulting from a wound,
or Walter Reed and the Yellow Fever Commission by their study of
experimentally induced human infeetion discovered and elaborataed
upon the cause of Yellow Fever.

Beaumont arranged for lifetime care and pension of his subject
through direct appeal to the Army Surgeon General. Reed anguished
over his subjects for the entire 6-year span that the human experi-
ments were done. You might be interested in what he wrote in 1902
concerning the problems during which critical experiments were be-
ing conducted in Havana. I quote:

Of course, it will be thoroughly appreciated that in experimentation on human
beings, aside from: the grave sense of responsibility, at times well-nigh insup-
portable, which the conscientious observer must always feel, even with the full
consent of the subjects to be experimented upon, there must be added another
factor, viz., the difficulty of finding willing and suitable nonimmune individuals
for experimentation just at the proper and urgent moment.

A high degree of concern governed procedures for recruiting and
obtaining in?ormed participation of volunteers; there were no pre-
scribed requirements for independent verification of process in order
to assure respect. for human rights, because physicians in quest of new
knowledge to cure disease were overwhelmingly credible as patient
advocates, But this inherent credibility was dealt a significant blow
by the activities leading to the Nuremberg trials.

As new issues developed, there has been specific codification of
procedures, and with the passage of time, an elaborate system of regu-
lations, directives, review processes and approval chains evolved to
regulate the nse of human volunteers in research.

Generally, the Department of Defense has, but on its own initiative,
devised specific regulations which followed emerging guidelines for
policy, and used existing mechanisms to enforee its regulations.

There has been a very great effort in the past year to assure protec-
tion of human subjects in Army research. This effort has had the
\Sfigc&rous attention of the Secretary of the Army and the Chief of

taff. '

Some of the changes made since the fall of 1975 are:

(a) The Secretary of the Army revoked all existing protocols for
human subjects in chemical and antidote research, He required review,
compliance with appropriate memoranda, regulations and the Food
and Drug Administration memorandum of understanding. He further
requireal notification in writing before any human research was
resumed.
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(b) The Chief of Staff established an Army volunteer progt
study group (AVPSG) to study the ]l)roblem of volunteers
develop a plan to insure the rights of volunteers, The Surgeon
eral was given supervisory responsibility of the group. i

Five Army regulations, circulars, pamphlets pertaining to this su
ject have been revised and published, three more are in press, 10
more have completed staffing; and a few others are under revisi
There has been command emphasis within the Army on seeing
commanders attend personally to matters of human subjects,
have been a number of searching internal reviews.

(¢) In the Army Medical Research and Development
prisoner volunteer research was terminated by m
command published a detailed regulation in September 1976 on
subjects. One human subjects research review board, which
all human research protocols for the Army, has bee.nimsy proce
some 200 submissions in 1976 and rejectinﬁ 30—about 15 pe
which indicates it exerts specific control. This past year we havi
approved any testing with simulants. R

In fact, we disapproved a chemical simulant test because of inad
quate pharmacological data. 341 e

The involvement of the Food and Drug Administration in d
development—subsequent quality assurance of the procured mater
—is thorough and extensive. The Anndy has some 40 active “new
exemptions” for investigational new drugs, IND’s, including one f
a nerve agent antidote described in earlier testimony.

We have been active and seen that the Food and Drug Admini
tration was fully informed. They have been vigorous, questioning a
helpful. T have met personally with them twice this year,

The LSD followup study has moved slower than we wished, due
the problems of organizing a control group, as well as the persistal
problem of constrained clinical resources. We will complete ©
matched study of 50 controls, 50 LSD subjects in midsummer. W
that study is complete, we should be able to move faster on the rema
ing subjects. ) ) o

(d) We are currently operating under a April 23, 1976 memora
dum of understanding between the U.S. Army Material Develop
anl Readiness Command and the Army Surgeon General.
memorandum is more explicit on human volunteers than e
versions. ol

The Human Use Committee at Edgewood Arsenal was reconstitut
to include civilian and other nonlaboratory personnpl. The committet
by its questions, has made nseful improvements in the safety pi
cedures for the test of a new demilitarization suit. A ‘

My staff and T have been significantly more jnvolv.nd in tech ic
review, communication, decisionmaking in the Biomedical Laborate
at Edgewood Arsenal. This communication has been assisted b
new medical director and new senior medical staff at the laborato
This further diminishes the possibility of the use of subjects in#
unanthorized manner. 4

T hope that this resume gives the clear picture of changes the Al
has made since 1975 and shows the Army acted to improve the prote
tion of human subjects.
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Since chemical research was reviewed last year, it seems appropri-
ate to d scuss the role of human subjeets in the biological warfare pro-
gram. You have available a history of the program as we in the Army
were able to reconsiruct it.

The national BW program began over one-third of a century ago,
the simulant test which was re-reported this winter, was a quarter of
a century ago.

The Korean war brought about an expanded program which
eventually ra.sed questions requiring human tests.

As noted in the history, the Army Chemical Corps was assigned the
responsibil.ty for the entire national program during this period, in-
(éudingl defensive aspeets, maintaining liaison with the Army Surgeon

eneral.

Progress in Chemical Corps research and development from 1946-52
and repeated reviews at high governmental levels led to definition of
two basic que.tions:

(a) Are troops in the field vulnerable to BW weapons systems?

(b) Are defensive measures effective?

The Armed Forces Medical Policy Council in 1952 noted that:

(a) Simulant tests had shown the vulnerability of our territory to
biclogical attack.

(b) There was a lack of scientific data to assess human vulnerability
to biological agents.

(c) Answers could be obtained only by tests in human subjects.

Extensive consultation on the need for human experimentation
ensued between the Chief Chemical Officer, the Army Surgeon Gen-
eral, and other reviews by the Secretary of Defense, Secretary of the
Army, and the Army Chief of Staff.

The first policy guide was a Chemical Corps Directive CMLREBZ
[129.B, “Use of Human Subjects in Hazardous Tests,” dated July 31,
1952, a document which I have not seen. This was superseded by a
Secretary of Defense policy statement of February 26, 1953. This now
declassified top seeret document, subject : “TTse of Human Volnnteers
in Experimental Research,” is on pages 196-198 of your report of
hearings on biomedical research in 1975.

The familiar requirements ror rree informed consent, compelling
need for the experiment, reasonable scientific indication of a useful
result, no deliberate incurring of death or disabling injury, minimal
numbers of subjects, proper preparation for care, responsible capable
investigation, free withdrawal and prohibition of use of POW’s were
clearly established.

On June 30, 1953, an Army Chief of Staff Memorandum (CS:385)
to the Chief Chemical Officer and the Army Surgeon General ad-
dressed policies and procedures for chemical, biological, and radio-
logical (CBR) experiments involving human volunteers. This
document approved by then Secretary of the Army Stevens reiterated
Secretary of Defense policy and stated that all such proposals re-
quired review and comment by the Army Surgeon General and final
approval by the Secretary of the Army.

I will outline the human programs, including some involving
prisoners. Extending throughout the program, however, there was use
of other volunteer subjects, often investigators and members of the




240

scientific staff and medical soldiers, a tradition which goes baek
least as far as the Army Yellow Fever Commission. :
Planning for the exposure of volunteers to micro-organisms beg
in the summer of 1953 by medical officers from another service—I
Air Force—assigned to the Medical Investigative Division,
Division of the Chemieal Corps Biological Laboratory at Fort
Bv October 1953, it had been determined that challenge (respira
ofy man with tularemia (Pasturella tularensis) was needed, Th
retary of the Army approved the research plan in late March 1
Attempts to secure a contractor were protracted, and involved
universities and the Navy Bureau of Medicine and Surgery. A
as the record indicates, only one organization refused to expo
dividuals, resource constraints eliminated others.
Obtaining enough volunteers was an obstacle for most. The inil
plan envisioned use of university students.
A contract was signed with Ohio State University Research Foun
tion in January 1955, and provided for the use o civil prison volt
teers as subjects. We have not been able to obtain a copy of the contr
or consent forms. The research was reported in the medical literaf
and the use of prison volunteers described. i
Exposure OP subjects began in March 1956 and ended in 1958.
Tn 1954, the Chief Chemical Officer requested the assistance of}
Army Surgeon General to develop a study of “The Vulnerability
Milifary Personnel to BW Attack.” The assistance of the Arn
Forces Epidemiological Board (AFEB) in developing and review
this project designated CD-22 was sought and a special Commiss
on Epidemiology Survey (CES) formed for this purpose in 1954.
The Secretary of the Army approved the research plan in Janu
1955. FHuman studies were carried out during 1955 and 1956, inclad
open-air testing at Dugway. Volunteers were recruited with assis
of the Seventh Day Adventist Church from conseientious obj
military personnel—the beginning of the “Whitecoat” program.
agent involved in these tests was the Q fever organism. '
On February 21, 1956, a joint Army Chemical Corps-Army M
Service agreement delineated specific responsibilities for the co
of research and development on certain defensive aspects of biolog
warfare. The Army Surgeon General accepted responsibility to €
duct a defensive research program—both in-house and by contrae
including :
(a) Development and assessment of appropriate therapeutic¥
pm{;h_v]actic measures. )
(b) Development and application of rapid epidemiological, cli
and laboratory identification techniques.
(¢) Conduct of appropriate studies in experimental animals,
(d) Exposure of volunteers to potential biological warfare a
in accordance with Chief of Staff of the Army Memorandam
(e) Collection, collation and dissemination of appropriate med
information from the program,.
The agreement further stated that the Army Surgeon General
accomplish the above through a gpecific medical unit. This
the establishment of a medical department activity at Fort Dett
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separate from the Chemical Corps, which has evolved to become the
U.S. Army Medical Research Institute of Infectious Diseases. '

T'he human program was monitored by the Commission of Epi-
demiological Survey of the Armed Forces Epidemiology Board—Eq
distinguished ecivilian advisory group, who provided technical COD‘-
sultation, review protocols and attended some tests.

Additional requirements developed which resulted in the establish-
ment of contracts with the University of Maryland, Chiefly, but not
solely, using prison volunteers—Maryland Iouse of Corrections
.:t-s.lcur:—tlp u'wattl'qat]]md]ﬁ on tularemia, Q fever, Rift Valley Fever:
and certain intestinal disease pr i : rork | i
e o producing agents, The work began in

With the formation of the medical unit at Fort Detrick in 1956, the
soldier volunteer program was transferred from Walter Reed as a
field activity. As mentioned earlier, conscienticus objectors, whose
objections were to the bearing of arms, were offered an 01)])(;I‘tllni£v
for a program where they received enlisted medieal training and were
subsequently assigned to the medical unit at Detrick for medieal duties
and service as volunteer subjects. More generally known as the “White-
coat™ program, this activity has been frequently reviewed and reported
on in the press, ' )

With the termination of the draft in 1973, “Whitecoat™ recruiting
terminated. In 4975, under the provisions of AR 601-210, the recruit-
ing of medical research volunteer subjects began. Not. restricted to
conscientious objectors in 1976, 76 enlisted medical personnel elected
to r{'!lrl’l‘ this program.

I'hese volunteers do not sign up for “everything” in advance. They
volunteer—or decline to volunteer—on an individual narrow protor‘él
by |)|'0tp('t)l l)ngls. The studies in which they participate are dil‘("(‘téd
toward infectious disease research to meet Army requirements includ-
ing diseases not of BW concern such as malaria. ¥

In summary, the use of human volunteers in the biological welfare
program of the United States, conducted by the Army \\'as',guided by
policies designed to protect the rights of volunteers which equaled or
exceeded those in the eivilian community at the time. .

Ihe requirements arose from valid national needs, were approved
by responsible officials, and conducted by competent scientists with
cantions concern for the well-being of the subjects. We know of no
death or permanent injury in any volunteer in this program.

Despite the concerns for security, civil scientists were in a position
to observe and guide the work. The majority of the research has been
published in scientific journals—with peer review editorial poli;‘ies—
and has made a useful contribution to the understanding prevention
and treatment of infectious disease.

If desired, copies of documents referred to will be provided to the
sul_r\v-mnnnttpn staff.

: Senator I(‘EN ~EpY. I want to ask you a question concerning the bot-

om of page 3 of your statement.

1 T\{Vhat wo are really interested in now is compliance by DOD. We

n]]np\ I\ ]3&(1 a I'E-oqr'cl in the past where t]w_v have luu.l agrbem@nts and
moranda, rules and regulations, and little compliance.
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I think it would be interesting if you could tell us about wh
have been doing in the area of compliance.
Would you just elaborate on this?
I think this is at the heart of the issue.
Mr. Mrurer. I think one point I will make while General Auger
is thinking about this is that we have established a new proced
This is having to do with the agents themselves as opposed
test subjects in which we have a positive verification, first of all
materials are needed for research, and that what we store are mini
and verified by the Surgeon General himself as to the necessityy
then this is further confirmed by the Inspector General of the Ax
Maybe General Augerson would like to answer the part havin,
do with test subjects. it
General Aveersox. In compliance, one of the important thing
any military system is, of course, the emphasis that the comm
structure gives. 7
The Secretary of Army and the Chief of Staff in the last year
a half have made this clear, have made it clear to everyone, in
opinion, that this is an important area, protection of human subj
and they expect scrupulous adherence to the rules. I8
It has been brought to the attention of the Army through the e
mand channel. The Secretary of the Army brought, in the fall o
a great deal of existing work using human subjects to a halt,
was reviewed to be sure it did indeed comply with approp

regulations, memoranda, and Food and Drug Administrat

understandings. i

I believe your committee is aware of some of the procedural s

in the way of changed regulations and review groups. ik

We have made a distinet point on my part and those about
working closely with the Food and Drug Administration,

Their efforts have been quite helpful. I have met with the w"._

sonally several times myself.

Senator KexNEpy. Are you in charge of all the enforcement of

regulations——
General Aveerson. No; enforcement mechanism in the Arm;
than the enforcement of commanders, is formally the Inspe
eral system. There have been a number of reviews by the
General. |
Senator Kexnepy. What can you tell us about those ?

General Aveersox. One pertaining to the review of the use of

man subjects, in that particular review the Inspector General
some lapses in compliance with the details of the regulations tha:
supposed to apply. :

Senator KEx~Nepy. In the areas of internal reviews which the
spector General is charged with enforcing, have you personall;
amined these internal reviews? .l

General Avcerson. Yes, sir; and the one I referred to particu

Senator Kexneny. Have you spot-checked or do you just

them yourself, read them? Do you have the resources to douh

these ?
General AuvceersoN. No, I do not doublecheck on the

General.
Senator Kex~epy. He is supposed to doublecheck on you?
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General Aveerson. That is right. We provide him some technical
assistance when he puts teams out that are working in a technical
area.

Senator Kex~epy. Would it be useful for us to have an opportunity
to examine those from the Inspector General, those reviews? I would
think it would be,

Mr. Miuier. We can provide those, Senator Kennedy

Senator Kex~eny. F?ne. i i

[The information referred to may be found in the files of the sub-
committee. ]

Senator Kexnepy. The point T am getting at is that we have seen
no rules, we have seen statements and comments in the past, The real
question is the enforcement of it. I think we are very impressed with
you personally and your nterest and obvious awareness on this issue,
and we are very much interested that this gets all the way down to the
programs. We want to continue our interest and oversight in that area.

We have been after the Central Intelligence Agency to provide in-
formation to us on what was being done in the biological warfare
materials, This material is declassified, and just arrived a few minutes

- ago. There are a few instances where they have indicated that biologi-

cal warfare materials were used against enemy leaders. In this case
they mentioned an instance involving a Nazi leader during a period
of the war to prevent his appearance at a major economic confgrence
during the war. They used food poisoning, which was rather
successful.

We have not had an opportunity to examine this material, which
has just arrived here, and I do not know whether any of you are
prepared to make any comments on it.

Mr. Mrrrer. We are not familiar with that.

Senator Kex~epy, We will get a chance to examine it in detail. We
will make it a part of the record. It does appear that there have been
some instances, with just a preliminary examination, that we have or
at least the Central Intelligence Agency has used biological warfare

- In times of conflict in the past. The instances T mentioned here.

[ The information referred to follows 2]
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SUMMARY REPORT 0! CIA IWVESTIGATION OF HENAOMI

Project Discovery.

The initial identificatic: of the relationship between the CIA a
Army Biological Laboratory at Fort Detrick as a possible questionable
activity requiring furthzr investigation occurred in late April of th
It resulted from informetion proviczd by a CIA officer not directly =
associated with the project in response to the repetitive appeals of ' th
that all past activities which might now be considered questionable’ bef
to the attention of Agency manacsment. As a result of the information
vided by him and by tvo oiher officers aware of the project, it beca
that further investigation of tha matier was in order. The three iden
the project at Fort Detrick as having involved the development of BW ar
possibly CV agents and associatad dissemination systems that were suf
for clandestine use against human tergets. They moreover identified
agents as among those invcived in tha project.

Concern about these assertions was heightened because the SDDSAT K
noted in a recent review of the 1963 1G Survey of the Technical Servi
Division (TSD) that approximately $50,C00 in that current fiscal year
sgent at Fort Detrick "for the maintenance of a biclogical warfare cepi
This statement appeared so. importent thet a quick check was made to de
ts significance. In rssponse to questiops about the activity, the o
officer in TSD -- now the Office of Technical Service (0TS) -- report
a small effort had been carried on at Fort Detrick, but that it rela
the development of incapacitznts and BU/CY detection and did not car
serious implications of tha 1G6's report. 1t had in any event been ters

. some years ago. The ADDSAT was satisfied with this response. Vhen n
more disturbing information about the nature of the Fort Detrick acti
emerged, however, the words of the IG Survey tendzd to give it credibi¥
Thus, late in April 1975 & search was b2gun for any records or other ip
tion available on the projsct. Difficulties were immediately encount
because the project cryptonym could not be identified. The search for
of fund transfers to Fort Detrick did ultimataly oroduce information
regard, however, and checks by the 0ffice of Security on one of the i
identified as having been involved in Fert Detrick activities did proy
information on the basic agreement beiween the Army and the CI) relati
the projact. The project crypionym wzs then remembzred by an -5 offi
responsible for the activity in its laier phases. This enabled 0TS ¢
the prepar files from Records Center; two HHHNAOMI files were retriev
additional information wzs also preduced from the Office of Logistics.
This collection of materiz)l largaly confirmed the nature of the projec
reporied by the informants and identified a number of people involved 4
activity. Additional casse for concern resulted from the association of
several of these people with specific assassination plans as revealed if
16's report on that activity.

Declassified by 056047
15 Sept 1975
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i
having it stored i a co
in 0TS who were familizr v tzd in fact baen
destroyed but no records confirming it could be b In 2n atienpt to find
such confirmetion, laboretory storzge facilities in OTS were searched and in
the course of that search about 11 Grads of shellfish toxin end-8 mg of cobra
vonsm -- but none of the other materials -- were discovered.

Subsequent to the decision in late April thzt a full investigation of the sees
Fort Datrizk projoct wes needed, all information uncevercd was passed to the
Dil, to staff membars of the Rockefeller Commission end to the ihite House
staff handling intallioence community investigation watters. InWune,
Senator Church was informad by Rod Hills of the White Fouse that a sensitive
activity w»s undsr investigation.

Sources oi Information. L b

This surmery repert on the activity is based vpoaran investigatiqn_= x,
utilizing: (1) the Tiles and docuzents uncovered 25 a resuli of the dtial S
scarch vihich ere Vimitad and contzin only @ swall pumbzr of Agency<originatud
docuients; [2) tha material found in OTS storege which includes tha shulifish
toxin and severa) pieces of delivery hardware; (3) dintervizus velunterily
given by currant Agency employees uho had some keawiedzs ofitheprojeut ol
by & numbzr of retired crployses indicated by the ratords.es laving buaene o o
deanly invelved at stages of pariicular interest; (4) drfermzticnientwined
in th= IG's Repert on assassiratica planning and (5) information ‘develunad by
2 DoD invastigation initiated as a result of conversztions with the \nite
Kouse about the matter; this information has been fncorpsorated inthis report
only whera it fllumirates specific 2spects of the stery uncoverad fren Agency

B

Enmanr hacaninas .
SCUrigs, alugyvov.

—_—

Special Operations Division of Fort Datrickl

The Agency association with Fort Detrick invelved the Special-Operatiors
Divisicen (S0D) of tiat facility. Tnis Division was 2pzrrently respoasible
7o developing special epplications ‘for EW agents and ‘toxins. sFts principal
¢ mar anpears to Kave Bean the US Army Special Forcés. “Tts-concern was -
tha doyelopment of both suita=le agents and dgiivery-::chanisns.for
al ‘usze in paramilitary sit as. These applicaiions clearly includa
~-on-ons siturtions in vhich cla~Zestine delivery wzs an objective. ~Roth

p 2
A

]
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standard BY agents and biologicelly derived toxins were investigated by
Division. Discussions with former Fort Detrick employees indicate that
was first established as a distinct, highly secure activity within Fort
Detrick in about 1948, though no reccrds going back that far have been fous
The Division was abolished in 1970 or 1971 as the Fort Detrick operation wa
" terminated. -

CIA Relationships with SOD.

. .

The CIA relationship with S0D was“formally established in May 1952

a memorandum of agreement with the Army Chief Chemical Officer for the
performance of certain reseazrch and development in the laboratory facilit
.of the Special Operations Division of the Army Biological Laboratory at
Detrick. The animus for estaeblishing this relationship seems to have b
belief in OTS that the spacial cepabilities of the Fort Detrick group and
access to biological matzrials of all sorts provided the Agency with experts
and capabilities which were appropriate to its function and not otherwise
available. Discussions inciczte thzt the perception of the requirement
such capabilities was tied to earlier 0SS experience. This experience i
the development of two different types of agent suicide pills to be used
extremis and_a successful cperation using BY materials against a Nazi lea
In the latter case, Staoh. enterofoxin {food poisoning) was adminisfered
jalmar Schacht so as to prevent his appearznce at a major economic confe
ring the war. This agesat was included in the materials maintained for &l
Agency by SOD. Initial.funding was at the $200,050 a year level which g
. a high point inFY 1958 of $350,000 and then dwindied to $75,000 a year in
late 1960's. Though there appsar to be some gaps in available funding re
total Agency funding in the period frem FY 1953 through FY 1970 is estima
have been somewhat more thzn $3 million. These funds were apparently used
generally augment the level of effort undertaken by S0D. Agency requir
for specific R&D were not levied in any programmatic way, but rather the
identified particular work being done by SOD as part of its progrem suppc
the Army Special Forces as being of interest and then levied requirements f
the custemizing of such developments for Agency use. Thiough the couirse o
years, Agency objectives in the project became better defined. Thus a pr
app;-o\‘ral memo of 1967 identifies the four functionz]l categories of project
activity: . . e

a. Maintenance of a stockpi'lé of incapacitating and
lethal agents in readiness for operational use;

b. Maintenance, assessment and evaluation of a desighated :
balance of biolagical and chemical disseminating systems for
operational readiness; : Z

Declassified b¥ 056047
3 15 Sept 1975
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c. Adaptation and testing of a non-discernible micro-
bioincculator (a dart device suiteble for the clandestine
and imperceptible inoculation with £./(W agents) to
determine compatibility with various materials and to
assure that the microbioinoculator cznnot be identified
structurally or easily detected upon 2 detailed autopsy;
and

d. Provide technical support and corsultation on request to
meet ad hoc requirements related to offensive and defensive
BW/CW.

In the later years the activities dwindled to the point of simply maintainine
a stockpile of agents and delivery systems for.possible Agency use. :

Project Management within CIA.

Based on all the infermation available, it appears that from its outset
the project was charactzrized by a cemparimentziicn that was extrene even by
CIA standards. Only two or three Agency officers at any given time were
cleared for access to Fort Detrick activities. This vork was managed first
within the Bioloay Branch and later in the Cheaistry Branch of TSD. Because
of the sensitivity of tne activity, queries by cperaticns officers as to the
availebility of materials and delivery systems of the type being daveloped
at Fort Detrick were autcmztically turned away by TSD unless initial approval
for contact had been given by the Deputy Director 7or Plans. Even when this
was the case, the Chigf of -TSD often referred tnz operations officer directly
to one of the cleared officars dealiing with Fort Datrick and was never
informed as to the nature of the discussions. This method of procedure has
been confirmed both through interviews and by the IG report on assassination
planning. Almost no written records were kept. Though some ClA-originated
documents have been found in the project files, it is clear that only a very’
Timited documentation of activities took place. N2 records on such things
as material control, receipt, delivery, destructicn, etc., can be found. Ho
documents relating to any possible cperational use of the material have been
found. The files as they exist are quite different from those normally
maint2ined in the course of a typical CIA RED project. As noted above,
funding to the project was provided simply on the basis of zugmenting the
level of effort established by Army funding. There eppears to have been no
relation of funding to specific tasking, nor can any strict accounting of
funds on the basis of effort expended in the Agzncy's behalf be found.
Project officers with whom discussions were held stated that the funding was
simply provided to meintzin the availability to the Agency of the capabilities
of SOD. Fimally, there is little evidence of much specific program definition
on the part of the Agency. Though occasional specific requests for material
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or for investigations relating to the solution of a hypothetically posed
operational problen can ka found, the Agency thrcugh the years appears

generally to hava riddsn on a program generated internally by 50D largely o
the basis of Special Forces requirements. There are oneor two exceptions
which will be discussed balow.

Activities of Peculiar CIA Interest.

Though discussions with people associated with the project reflect an
overriding interest in incapacitants, particularly in later years, availab
records make it clear that LIA interests included maintaining a stockpile
letha)l materials and delivery systems. The evidence indicates that the
relied upon the use of specific BY agents and toxins being investigated as
normal part of the Army's BY progrem. However, directions were given to
investigate such matters as agent stability over varying periods of time,
" suitability of spacific agents for preparation in dry form, the developa
dart coatings, and the preparation of materials in a form suitable for d
of clothes, pillows, etc.

A major early requirement of the Agency was to find a replacement for
the standard cyanide L-Pill issued to agents in hazavrdous situations and
pilots for suicide purposes in the event of capture. Work on this preble
was done at Fort Detrick and ultimately centered on the coating of a nu
80 drill bit (the smallest made) with shellfish toxin. In the course of
werk scme shellfish toxin'was stored in the TSD laboratory for the purpo
conducting stability teSts.--Though the tests of lethality were actually
at Fort Detrick, the toxim was stored'in TSD where records could be mai
with assurance that samples of the same toxin were regularly tested. In
Junction viith this project, a considarable amount of viork was done in de¥
concealment schemas for the ¢rill or pin to be used in the event suicide
necessary. The culmination of this effort occurred with Powers' flight in
Hay 1960 during which he carried such a device concealed in a silver doll
In this case the grooves of the drill bit were filled with shellfish toxine
The discovery of the device by the Soviets ended the program, as a comp
of such devices secmed to have destroyed their future utiiity. The Pow
flight was the only time such dsvices were provided for operational use.

Primary Agency interest seemed to relate to the development of dis
equipment to be used with a standard set of agents kept on the shelf.
of such dissemination devices appear to be peculiarly suited for the type
clandestine use one might associate with Agency operativns. Some of th
were included among hardware stored for the Agency at Edgewood Arsepal |
subsequent to the closure of S0D: attache cases rigged™to disseminate an
into the air, a cigarette lighter rigged to disseminate an agent when 1i¢
a fountain pen dart launcher, 2n engine head bolt cdesigned to release an
when heated, a fluorescent light starter to activate the Vight and then 3
release an agent, etc. Aveilzble records do not indicate whether or not i
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these wera developed spacifically for the Cl&, though the DoD investigation
has idcatified the head belt device as falling into such a category. The e
association of this equizzent with specific Agancy requircments because of
nature is apt to be mislcading, however. At a mscting in June 1952, at the
very outset of the Agancy's association with SOD when CIA representatives
stated they as yet hzd no specific requirements, a list of SOD priorities ft
vork on dissemination devices was provided. This dissemination 1ist include
such things as cigarettes, chawing gum, cigaretie lighters, wrist watches,
foungain pens, rings, etc. Presumably work on these devices was already unc
Way in response to Army Special Forces requirements. Mevertheless, the Ager
clearly showed an interest in such devices and levied requircments for the
special preparation of sowe. : .

One development paculiarly associated with the CIA was the “microbio-
inoculator” which was an extremaly small dart de-ice which could be fired
through clothing to penetrate the skin so as to inocuTate the target with an
agent without his perception of teing hit. An added fillip to this d:-2lopm
was the requirement thet nc indications of the use of such a device b
discernible in the course of autepsy. A large amount of Acency attention wac
given to the problem of inczpacitzting guard dogs. Fuch of the equipment
delivered to the Agency end some of the testing urdertaken by it involved a
dart delivery system carrying dog incapacitants, and an antidote used
subsequently to restore the dog to normal activity. Though most of the dart
launchers used in these developmenis were developed for the Army, the Agency
did request the development of a small hand-held dart launcher for its
peculiar neads. 1

A lot of work was dors on human incapacitation. 0TS apparently received
conginuing requests for safe, effective and rapidly acting, incapacitating
devices. '‘Many of these related to requirements for incapzcitating Viet-Cong
leaders before they could render themselves incapable of talking and terrorist
before they could take retzliatory action. Huch work was done in trying to
use the dart system for such purpsoses, but real success vwzs never actually
achieved. Since a larger zmount of en incapacitating agen. is required to
safely inactivate @ human than a lethal agent required to kill him, no scheme
was developed for introducing sufficient amounts through the use of darts.
Attempts were made to soive this problem by increasing the area of the darts
available for coating and for making a dart which would dissolve in ‘tissue
vhich could thereby introduce more material into the system. Work on this
project was underwzy when the association with 50D ended and Edgewood Arsenal
endeavored to complete the project using unexpended Fort Detrick funds.
Success was not achieved, however. One reason for the preoccupation of those
involved in the project with the incapacitant problem may well have been the
substantially greater difficulty of solving it when compared to developing
lethal mechanisns. i
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Substantial work was also done for the Agency in the development of
spoilants for agricultural preducts, biological materizls for the contaminat
of patroleun stores, and agents for use in the destruction of electronics,
optical systems, structural materials, etc. At times in the history of the
project, requirements for such materials’ as these were apparently very high
on the Agency's Tist. .

. Shellfish Toxin.

By the late 1960's, a stockpile of some 15-to-20 different BW agents an
toxins was maintainad on a regular basis by SOD #or possible Agency use.
supply included such agents as food poisons, infectious viruses, lethal
botulinum toxin, paralytic shellfish toxin, snake (krait) venom, Microsporum

seunn which produces severe skin disease, etc. Varying amounts of these °
materials ranging from 100 grams to 100 milligrams were maintained. ]

As noted above, with the Presidential Order requiring the destruction
Aray BW and toxin stockpiles, the question was raised as to the dispositio
Agency materials. Though specific accounting for each agent on the list 4
" on hand, DoD indicates that, with the 1ikely exception of the shellfish toxi
all of these materials were in fact destroyad by 500 personnel. )

The 11 grams of shellfish toxin -- along with 8 milligrams of cobra ven
-- was found by the Chief of the 0TS Chemistry Branch, in Vault B10 in the
basement of [~ -which houses OTS. This vault is a 1ightly used
Taboratory area and historically associated with the Biology and Chemistry
Branches of 075. It hzs been regulerly used for the storage of dangerous: *
materials of various types. In past years, the combination to the vault
been availzble only to the Chief and Dzputy Chief of the Chemistry Branch an
their secretary. More recently, the combination had been given to other mem
of the Chemistry Branch as well since nuclear battery tests had been run in
the laboratory. With the discovery of the material on 20 May 1975, however,
the combination was changed and is now available only to the Chief of the
- Chemistry Branch, his secretary, and 0TS security officers. On 13 June
vault was put under 24-hour guard. ! |~

-The freezer in which the toxin was found is located under one of the wo
benches in the laboratory. The Fort Detrick material was the only thing in
the freezer and was in two one-gallon cans along with several smaller con-
tainers. There were no labels on the gallon cans, but on top of each vas a
folded piece of paper with pertinent information abzut the contents. This
information provided the types and emounts of md=rial-and the date on which
it was put into storage. The shellfish toxin was, according to this informa
tion, put into the freezer in February 1970, and the cobra vencm, in Februar)
1961. The shellfish toxin was packaged in several different 7orms including
two individual doses in tablet form. f
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The discovery of the material was a result of repeated attempts with'
0TS to determine what dispasiticn had been rade of Agency BY materials hel
by Fort Detrick. In m2king one more check on this, a former Chief of the
Chemistry Branch, who ratired in September 1972, was called and asked if h
knew what the disposition had been. The retired officer stated that he th
that perhaps scme of the shellfish toxin might not have been destroyed and
}n storage in 0TS. In following up on this leazd, the material was found i

reezer. -

Though it is hard to understand how, inouiry shows that such material
could in fact have been stored for so long a time without anyone's being av
of it. The laboratory is no longer used for the type of work for which it
vas origirally built and had become a disordered storage facility. There |
been no requirements for use of the freezer in the intervening years and it
indeed possible that no occesion arose to investigate the contents of the
freezer. There hzve been no reported functioning difficulties with the fre
during this ertire pericd. :

After finding the sk211fish toxin in the veult, 2 complete inventory wi
taken. A large nuzber of cdzrgercus chemicals or drugs of various types was
found. These materials relate to a number of past programs of 7SD, includii
the drug project, the developnent of harassment materials for crowd control
or meeting disruption, crop contamination programs, etc. Smali amounts of
five other lethal preparaticns vere found. Two of these are known to have
been cbtained by the Agency for testing at Fort Detrick. Hothing is known
about the reasons for storirg the others. In addition to these Jethal mater
a number of L-Pills were found. Also discovered was some of the hardvare
developed as part of the HXIAOHI project: 30/06 micromissile cartridges con

“taining dog incapacitant, 10 hand-held launchers loaded with darts coated wi

dog incapacitant, 10 czpsules containing an oral dose of dog incapacitant, a
4 pistols, two of which were cosmercial, syringe-firing devices used for wilc
animal capture and two were wsapons modified to fire darts. 2

The current Chief of the Chanistry Branch had no recollection at the tin
of its discovery of the shellfish toxins having beesn obtained from Fort Detri
and stored in the laboratory. On 30 June, discussions were held with the
officer (now retired) who was Branch Chief at the indicated time of the
transfer of the material to OTS. He stated that the toxin had in fact been
called back from Fort Detrick and stored in the laboratory on the basis of hi
own decision which resulted from conversations with the current Branch Chief
viho was then the MKNAQMI Project Officer. It was their belief that the cost

" and difficulty of isolating the shelifish toxin were so great.that it simply

made no sense to have it cestroyed, particularly when there would be mo futurg
source of the toxin. Furthermore, they felt that storing it was not in
violation of the new policy bzcause of provisions allowing for the preservatic
of research amounts of such materials. The curreni Branch Chief believes thic
explanaticn is correct but still doss not recall the actual act of receiving

. the material from Fori Detrick. Both agree that no one, including the Chief
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of TSD, was told of this cacision or the fect that the material had been
. delivered by Fort Detrick. As the earter Branch Chief recalls, this took
place prior to his beaing told by the Chief of TSD to personally inform Fort
Datrick that destructicn of the material on the inventory Vist should take
place. ftlefther could recall precisely hoy the material was delivered to 0TS,
but the DoD investigaticn indicates that it was delivered by somzone from Foi
Detrick. r il
Both are certain that the shellfish toxin inm storage in 0TS is the same
toxin as that listed on the inventory included in the disposal memorandum.
This view is supported by the LoD investigation. There is, however, a » ©
discrepancy between the emount in storage as calculated from the labels and
the amount shown on the inventory. Since the material in storage is in sever
different forms and complete reliance is placed upon labeling rather than
measurement, however, no real discrepancy may actually exist. ol

Discussions with Richard Helms and Tom Karamessines, DCI and DDP
respectively, at the time the disposal question arose, have established &
both were aware of the disgositien cuestion and that clear instructions w
given that the Agency stocipile should be destroyed by the Army and thaty®
accordance with Presidential Directives, the CIA should get completely out o
the BW business. Helms' memory is sharpened on this matter by his presence
at the meeting at which the Presidential decision was made. 9

The explanation derived from these interviews as to how the shellfish
came to be in Agency sterage is fully consistent with othker available infi
tion.- The earlier Brarch Chief stated that the'material was alvays hand
with extreme care. Undouitedly, it wes simply transferred from one freszer
another and in his view vas continuzlly under adequate control. He is; :
that nothing was done with it subsequent to its delivery @nd prior to'h
departure frea the Agency in 1972. The current Branch Chief has given assm
that it was untouched subsequent to that until its discovery in Hay of &l
year, ; ol

After the discovery of the material, 0TS was told to investigate vy
which thay could safely dispose of it with full dogumantation. & Edg
was contacted and arrangcsants were made to deliver the material to Edge
for disposal on 11 June 1975. The disposal was to be witnessed by a rep
sentative from the IG's office. On the day prior to the scheduled delive
‘thase arrangements were cancelled, however, because the DOS&T wished to-
consider further ways of insuring that the destrustion of the material co
not be later misinterr-2ted. Upon informing Edgewood Arsenal of this deci
0TS was told that while Ecgewood would dispose of chemical material for
CIA, it would not do so in the case of biolegical materfals since that 'we
consistent with the mission of the arsenzl. MNo further efforts toward
disposal of the material have taken place, and it remains under guard in
0TS vault. 0¥
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Operations] Uses of HKNAGMI Haterial.

There is no record associzting the project with actual operations.
Discussions with those involved in the project indicate that hand-launchers
With darts loaded with dog incapacitant were delivered for use in S.E. Asiz.
In fact, one such operation kas bzen uncovered. It involved the penetration
of the North Vietnamese Embassy in a S.E. Asian capital so as to emplace audio
devices. The compound was guardad by watch dogs which made entry difficult
even whan it was eroty. Darts were delivered for'the operation bul were not
used. The cuard dogs -- in gross violation of proper guard dog behavior --
ate meat treated with dog incapacitant which wes cifered by the entry team.
The discussions also indicete that some of the material or crop spoilants may
have been employed. Wnile no direct connections to assassination planning
have been found, there are some disturbing similarities between the agents
Qeing investicated at Fort Detrick eand some of tha reported schemas |
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BEMOAANDUM FOR: Director of Central Intelligence

" = - 1
n‘GBJ.ﬁlT :. Comtingency Plan for Sincsipile of
Biological Warfaxe fgeats )

1. ©n 25 November 1389, Presld ixon red ¢
. f ent }fixon
ﬁfﬁ:ﬁ:ﬁ, nitl'ie_fenag ito recamend plans I:; tﬁidgin
e tinz stocks of bacieriological weppons 2
Pebruary 1970, be inzluded nll toxin \:eap&ns.s =

2. On 13 Janusry 1970, the S ' l

" S SR peclal Operations
t:m_‘.;orienet;-ii.?, ¥aryland prepared n roaguesies azent
Dire::" s3 a:_nsz and subzitted it to ihe Scilentifle
tox, Fort Detrick, This inventory was . recuirs

to =salst the Cosmanding OfFicer, Ft. Deirxicik to 'ors
giﬁgz.zzz:insfvetplan ior demilitarization on site of g
e opentio:.:gnpﬁégihmns whica svre stockpiled in

. 3. Undsr =n esinblished agree: o
. r 2o esta h aroe=zent with the Ds
:f tire Ay, .,I.ze Cii bas a liplted cuantity of bix:;?'
sie;ts &m: ;oxms”‘gtcred znd peintained by the SO Diw
. Detrick. 7Tsis stockpile did not nppear he £
toxry 1llst. The ngenis cnd toxins axe: s e
Agents: - : ks

- 1. Pacillus anthracis (apthrax) — 100 grams
2. Pasteurelln tularensis (tulsremia) - 20'

"« 8. TVenezvelsn Eouine Encephal rus
<5 ) Ceonpd i z

(encephaliitls) — 20 grg::.'; yelitls v

- 4. Coccidioides immitis {valley fever) — 20 :
3, Brucells suls (brucellosls) - 2 tc; 3 grooes

£, Ducella rcelitensis 1 - 1
e (brucellcsis) ‘_f__:‘:;

" 7. Myecobmcterium tube i
- Mycobactar uberculosis ber 5 b
3 prins (tuoe;.culoais).,

1 .- .
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8. Salmonella typhimurium (food polsoning) -
10 grams s

9. Salrwonalla typhimurlwa (chlorine resistant)
(food poisoning) — 3 grans

- 10. Variols Virus (smallpox) - 50 grams

Toxins:
C . §t§phy1§coccﬂ Enterotoxin (food poisoning') -
10 grams . ‘

. 9. - Clostridiuz botulinum Type A (lethal food

_ poisonipg) - 5 grams _ )
. 3. poralytic Shellfish Poison = 5.193 graus '

4. Pungarus Candidis Venom (¥krzit) (lethal snake
o vencm) — 2 grams 3 y
‘5. Microcystis aeruginosa toxin (}.ntestinsl flu) ~
Yep 25 ng - R # 3
6. -Toxiferine (paralytic effect) — 100 mg
1ity plus some research effort in
is funded at $75,000 per annum.

-~ . ’ :
4. 1In the event the decisioa is made by the Dspartment

of Defense to dispose of existing stocks of bacteriological
wveapons, it is possible that the CIA's stockplle, even
though -in R&D quantities and unlisted, will be destroye(_i-

delivery systeas

jshes to continue this special

ded that if the zbove DOD decision
tockpile at SO Division, Ft.
petrick be transferred to the Huntingdon Resesrch Center,
Becton-Dickinson Conpany, Paltirore, Maryland. Arrangenenis
have been made for this contingency and assurances have been
glven by the potential contractor to store and mointain the
pgency's stockpile rt 2 cost no greater than §75,000 per

anpua.- .

- '5, 1If the Director w
capability, it 1is reco=men

Thomas H. Karamessines
Deputy Director for Plans
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Senator Kexyepy. We will work with you, Mr, Miller, and have the
staff perhaps review some of those reports from the Inspector General,
just to try to get a continuing review as to how these protocols and
regulations are actually being administered.

1 think it would be very helpful. We value your cooperation and
help. It is quite clear to me, both from your testimony and the testi-
mony of your panel, your own deep interest and concern about this
issue and desire to see that those procedures are followed.

Mr. Mirier. Absolutely.

Senator KeNNkpy. | think that is very helpful and very valuable.

Senator Scuwriker. Do you have any data available now on the
characteristies of the bacteria used that could identify and test strain
of SM that was used in the San Francisco Bay test back in the fifties?
In otuer woras, information on chemical or biological properties such
as resistance and susceptibility to various antibiotics, for example?
Is this sort of a “profile” available? If so how might the characteris-
tics of the test strain compare to the characteristics of the SM that
was found in the hospital? Was any comparison made, according to
the records?

General Auvcersox. I do not think that most hospital laboratories of
that period had the ability to identify or recognize the many strains
of serratia. I have heard the numerical designation of which strain
it was that was used, but I do not remember it, do you, Colonel
Carruth?

Colonel CarruTa. No.

General Aveersox. I know nothing of its antibiotic properties.

Senator Scaweiker. Would Dr. Wheat's article cover that?

General AucersoN. Dr. Wheat’s article does not speak to strains.
It does have some data in there indicating antibiotic resistance. I be-
lieve there was some differences in the resistance among the several
cases.

Colonel Carrurs. It is difficult to answer that because the record
does not indicate the specific strain that was used in the San Fran-
cisco test. However, we will search the records and see if we can de-
termine exactly which strain might be nsed.

Senator Scawerker. One of the things that concerns me a little
bit—I have been focusing on the public domain sector and T think
frankly that is where my primary concern is—but, by the same token,
if somebody miscalenlates and makes a mistake on a military base,
you could have problems there. I think the fact that your Fort De-
trick safety officer was concerned, and took what I thought was a very
proper step, indicates that even testing within a military installation
or military base may cause problems. What kind of controls are built
in for testing within the base, in terms of the cccupants of the base and
the varying degrees of susceptibility of people there, particularly
those confined in bed or weakened by some pre-existing illness?

Second, how do we control what the air currents or wind currents
mioht be, to make certain that the test is confined to a certain area?

There is one allegation, which apparently seems to have some basis,
that out at the Dugway Proving Grounds a lot of sheep were killed
mysterionsly, and also that a highway was blocked off and tires were
washed down because of very serious, unexpected change in the
weather or wind direction.
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Obviously something went wrong in terms of wind drift or weathe
calculations.

My question is: What controls do we have, even when the tes
is done on a military base, not in the public domain? Do you have safs
guards so that something like a change in wind direction does not ai
fect the test ?

Would you care to comment on the sheep deaths? T am sure you an
very familiar with that story. Is it a false allegation, or was there 1
fact a sheep incident ?

Colonel Carrurh. It is a fact, Senator, that the sheep did die.
evidence and the laboratory analysis of that data on cause of d
is somewhat inconelusive.

You mentioned how do we control simulants after release. On
the things that must be remembered about Serratia marcescens,
that is again the organism that is primary concern, is that it does
survive very long in the open atmosphere. It is killed very rapidl
ultraviolet light, when it is released, and is also sensitive to changes
temperature and humidity. !

In Dr. Wheat’s article one of the things that is noticeable in it i
that the period of time over which those infections occurred was som
thing over a 3-month or 4-month period. Some of them occurred in
February, and our tests were conducted in September. ,

I believe that the competent medical knowledge as well as biological
knowledge does not believe that Serratia marcescens could survive for
that length of time.

Senator ScHWEIKER. In connection with another incident I referred
to, is it true as it has also been alleged that a portion of a large high-
way was closed to traffic and the tires on vehicles were actually washeg
down because of concern about possible contamination from a test?

Colonel Carrurs, I did not turn that up in my compilation of
report.

%enator Scawerker. What is your answer ¢
hColonel Carrura. 1 did not review any data that would indicate
that.

Senator Scawriker. You do not know ? OK. Thank you.

Senator Kexxeny. We will go into executive session. T again want
to express our appreciation for the cooperation we have received. |

I must say there have been very deep concerns for the test which
have been done with simultants in open areas as well as those begun in.
military bases or military locations with pathogens, which, I think,
raise very substantial questions and problems. '

The cooperation with the Department of Defense, working in con:
nection with the human subjects panel, in terms of fashioning guide-
lines to ‘)rotect individuals in any of these areas where these orga-
nisms will be used is extremely important. s

I think it was also useful for us to get some perspective as to what
the nature of the challenge is in terms of our national security issue
We did not get into those in detail. But I think we were able to put this
into some perspective. We are very grateful for the cooperation we re
ceived from the Department of Defense in this matter.

We will go into executive session now.
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Senator Scuwrrker. Before we do that, Mr. Chairman, I, too, want
to say I think the Army has been very responsive here with their
report. I think it is a good step forward. While I have been critical
of the past, I recognize that the folks administering the program today
had no responsibility for it. Also. the fact that we are considering a
new bill means we are setting higher standards in all fields of health-
related activity and testing involving human subjects.

1 th'nk that has to be viewed as the context in which T have been
critical today.

Thank you.

Senator Kexnepy. We will recess and go into executive session in
the other room.

[Whereupon, at 11:18 a.m., the subcommittee recessed to reconvene
subject to the call of the Chair.]




BIOLOGICAL TESTING INVOLVING HUMAN SUBJECTS
BY THE DEPARTMENT OF DEFENSE, 1977

MONDAY, MAY 23, 1977

U. S. SENATE.
SuscoMMITTEE ON HEALTH AND SCIENTIFIC RESEARCH
or TaE Coxyrree ox Huarax RESOURCES,
Washington, D.C.

The subcommittee met, pursuant to notice, at 9.40 a.m., in room
4239, Dirksen Senate Office Building, Senator Edward M. Kennedy
(chairman of the subcommittee) presiding.

Present : Senators Kennedy and Schweiker.

OPENING STATEMENT OF SENATOR KENNEDY

Senator Kexxeoy. The committee will come to order.

On March 8 the Department of Defense presented to the subcom-
mittee a report of the history of biological research and testing by the
U.S. Army. Representatives of the Department testified that during
the 1950°s and 1960’s the Army had conducted a number of sim-
ulated biological warfare tests in the public domain and without the
knowledge or consent of the people exposed to these tests. They also
acknowledged that, while the simulants used in the tests were believed
to be safe at that time, it is known that at least some of them are not
safe and were not safe then.

While we understand that these simulated tests were initiated and
carried out in the atmosphere of the cold war when the threat of bio-
logical attack was considered a potential threat to our security, I think
we can all agree and the Defense Department spokesman did agree in
the earlier hearing, that such open air testing with the unwitting ex-
posure of civilian and military populations Ewuhl not and cannot be
tolerated.

Senator Schweiker, the ranking minority member of the subcom-
mittee has been extremely concerned, as I have, with the protection
of human subjects in all areas of scientific rescarch. He shares my con-
cern that past deficiencies in the protection of the human subjects must
be remedied and that people must not be put at risk without their full
knowledge and consent and adequate review procedure.

Human experimentation legislation to expand the jurisdiction of the
National Commission for the Protection of Human Subjects in these
areas will be introduced soon. -

Limited open air testing of biological simulants is continuing at one
military installation. Is it safe? Are we sure? Do scientists agree!

(261)
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To assist us in a better understanding of these problems and how we
might profit from our past experiences we have asked four eminent
scientists to share with us today the benefit of their knowledge and
views.

As I indicated in my statement, this has been an area of particular
interest to Senator Schweiker of Pennsylvania, a member of the In
ligence Subcommittee of the Armed Services Committee. He folloy
these particular issues with great interest and provided extremely

ortant leadership for this committee in this area. Our interest has
seen in the fashioning of protection of human subject panels. which I
think provided very substantial help and assistance to the National
Institute of Health and other governmental agencies in assuring pro-
tection and adequate notification of those who have been affected by
a wide range of human experimentation. !

One aspect that has not been covered and which has been the sub
ject of hearings has been those who were the subject of DOD and CIA
testimony. We have had hearings over a period of these last few years,
but this particular area of biological testing is really a complement, 1
think, of the justification and rationale for important legislative con-
clusions. Senator Schweiker has enormous interest in this and has
urged these hearings. It was at his request that the hearings were held,
and I think they will be extremely helpful to us in sharing the legisla-
tive remedy for protecting human subjects. So, I want to acknowledge
his leadership and weleome his comments; and he will chair the hear-
ings this morning.

OPENING STATEMENT OF SENATOR SCHWEIKER

Senator Scawerker. Thank you very much, Mr. Chairman. I ap-
preciate your kind remarks. T also appreciate your cooperation and
your leadership in the broad area of the protection of human subjects.
I think the issues raised by the Departiment of Defense testing pro-
gram ties in very closely with the subcommittee’s work in this field,
and I appreciate your inclusion of these issues in our program of hear-
ings reialing to the protection of human research subjects.

In March, the Health and Scientific Research Subeommittee re-
ceived from the Department of Defense the most comprehensive report
on biological warfare testing ever prepared and released to the public.
Officials of the Department of Defense offered detailed testimony on
the chemical and biological warfare programs, with particular em-
phasis on open-air testing of biological agents and simulants.

We discovered that open-air tests were conducted in populated areas
all over the United States. Many of these tests involved live biological
organisms which we know can affect human beings, particularly those
in a weakened state. We learned that the Defense Department con-
tinned to use a certain organism, which they apparently helieved to
be harmless, long after some medical experts had published reports
describing human illness, and even death, resulting from infection
with the same type of organism. We received assurances that no open-
air tests in population centers are even being contemplated at the
‘present time.
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Today we have with us a panel of: scientists and public healtih e::-
perts wio will be able to offer observations on this controversia te_sﬁ -
ing program from a different perspective. The Health and bcuar;tl c
Researcn Subcommittee bears primary responsibility in 1§sges o(1 tlie
search ethies and the protection of human subjects of research, an 13
panel wil] be able to help us carry out this mandate S0 that experiments
which put human health at risk without informed consent are never
again conducted. d I )
u-We will raise issues of safety in the choice of organisms and ,sflmu}—o
Jants used in these tests. The problem of containing the spread o te§
organisms is another important consideration. Even if open-air e‘XpEiJl 1-
ments are conducted in remote military test areas, can we be sure that
no one will be exposed without their informed consent? What con-
trols do we need to insure that the American people are never again
used, either directly, or indirectly, as (Guinea pigs In blolog}i:.a.l or
chemical warfare testing? Although the present atmosphere mi 1ta5es
against such experimentation, what sort of mechanism to Insure ade-
quate safeguards in the future should be put in place now ? e

Concern over the public health and ethical implications raised by
disclosure of these open-air experiments has been widespread. Dis-
tressed citizens have contacted their elected regresentatlves to express
outrage that biological tests were conducted. We have an ob_hgathnlto
be responsive to this deeply felt concern. In an%ress, specific legisla-
tion to require notification of local civilian officials at least thirty f{ays
in advance of any planned biological or chemical agent or simu ant
test has been proposed. This subcommitee will be exploring the og-
sibility of giving the Commission on the Protection of Human Sub-
jects authority over any research proposals in this area.

Our system of democratic government 1s stronger when we demon-‘
strate our ability to look critically at past actions and learn from our
mistakes. The purpose of this hearing is to bring the public health 1s-
sues raised by the CBW program into sharper focus, so that we can
act effectively to make absolutely certain the errors of the past are not
repeated. ) o

Tthhﬂnk Senator Kennedy very much for his cooperation in schedul-
ing this followup hearing, and I also want to express my apprematu{n
to the members of this panel for the interest and concern they have
demonstrated by their presence here today.

Thank vou, Mr. Chairman. . ) !

Senator Kexxeny. We have a very distingnished panpl: and.I will
introduce them : Dr. Stephen Weitzman, Department of Microbiology.
School of Basic Health Sciences, Health Science Center, State Uni-
versity of New York, at Stony Brook ; Dr. J. M. Joseph, director, Lab-
oratories Administration, Maryland State Department of Health and
Mental Hygiene; Dr. George H. Connell, assistant to the dlf'ector,
Center for Disease Control; and Dr. Matthew Meselson, chairman,
Department of Biochemistry and Molecular Biology, Harvard Uni-
versity. Dr. Weitzman ,would you start off, please
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STATEMENT OF STEPHEN WEITZMAN, M.D, DEPARTMENT ¢
MICROBIOLOGY, SCHOOL OF BASIC HEALTH SCIENCES, HEAL]
SCIENCE CENTER, STATE UNIVERSITY OF NEW YORK, STO!
BROOK; J. M. JOSEPH, PH. D, DIRECTOR LABORATORIES AD]
ISTRATION, MARYLAND STATE DEPARTMENT OF HEALTH AN
MENTAL HYGIENE; GEORGE H. CONNELL, PH. D., ASSISTANT.
THE DIRECTOR, CENTER FOR DISEASE CONTROL, ATLANTA,
MATTHEW MESELSON, PH. D., CHAIRMAN, DEPARTMENT OF
CHEMISTRY AND MOLECULAR BIOLOGY, HARVARD UNIVERS

Dr. Werrzmax. Thank you, Senator. T am pleased to be here tod
to be given the opportunity to testify on what I consider a very,
important subject, and that is biological warfare research that has
been and is still being conducted in this country today. 2

T studied these two volumes of unclassified Army reports, the
dated February 24, 1977, and this will probably be the main source.
my comments on the history, nature, and the extent of production and
testing biological simulants.

Reviewing the Army report leads to a consideration of two thi
First it raises the question about the morality and safety of sever
large-scale tests that the Army conducted on civilian population wi

“out informed consent. The second point involves an examination
the military and political limitations and problems inherent in puss
suing biological warfare research.

The most disturbing aspects of the Army’s biological warfare pr
gram in 1950-69 concerns the open-air tests conducted on a nnmber:
U.8. cities between 1950 and 1966. In particular the San Frane
test has received a lot of attention since it first appeared in the n
papers in November of 1976. In addition, the Army spent about
dozen pages defending the test. Since the San Francisco open-air
seems to be the center of controversy. T would like to disenss it in so
detail and use it as a model for examining a number of problems in
ent in doing hiological warfare research. ]

In brief. the test conducted in 1950 involved exposing the city of
San Franciseo to an aerosolized live bacteria called Serratia marces-
cens. The Army’s rationale for carrying out this large-secale, open-
test was to increase our knowledee “related to the vulnerability of
TUnited States and/or its personnel to biological warfare attacks bo
covert and overt.” The live bacteria Serratia marcescens was consid:
ered a biological simulant “defined as living micro-organisms, nof
normally capable of causing infection.” Around this T would really
like to discuss and raise three objections. '

The first is. our understanding of a biologieal simulant, that is, a
live bacteria that does not produce disease, is based on our past ex=
periences with that agent under certain very definite conditions; and
once these conditions change, the bacteria can cause disease.

Now, there are at least two comnonents to these conditions. One
the number of bacteria and the second is the state of health of t
people exposed. Now, the early studies revealed that exnosure of &
healthy person to a low number of Serratia never caused infections

=
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TWhat was not known was whether exposure to large numbers of Ser-
ratia could eause infection; nor what the response of a sick person
would be to Serratia. Now, since these tests have been carried out it
has been learned that an increase in the number of Serratia can cause
disease in a healthy person and that Serratia can cause serious disease
in sick people. In fact, these days most major hospitals have recurring
problems with Serratia infections in hospitalized sick patients.

Now, while it is true that in 1950 the scientific and medical profes-
slons were unaware of these facts, the main point to learn is that ex-
perience gained in controlled, experimental laboratory situations can-
not be assumed to be applicable to large-scale tests on big cities. Aero-
solization might lead to dispersion of organisms, but the possibility
cannot be ruled ont that peeuliarities in wind conditions or ventila-
tion systems in buildings might concentrate organisms, exposin% people
te: hioh doses of bacteria. In addition, unlike the individual volunteers
used in laboratory experiments, the population of a city is quite hetero-
geneous. Infants, elderly persons, people with cancer, people with
lung disease, et cetera, are all found on the streets in larger cities and
their ability to fight off infection by Serratia marcescens is difficult to
estimate.

In summary, too many uncontrolled variables are present to con-
sider vulnerability testing safe of large civilian populations with a
hiological simulant,

Now, the Army used a number of consultants for the tests, and I
can only conelude that their advice was inadequate.

I would like to make a comment now on the specific legislation that
would require notification of local eivilians at least 30 days in advance
of any biological or chemical agent, It seems to me what would have
to be qualified here is that when we get to the next point, informed
consent, it seems to me that local officials really do not have any more
right to grant consent per se than the Army or the Department of De-
fense conductine research. And then I go to the next point, which is
the problem of informed consent. It seems to me that when you come to
the fact that you want to test the eivilian population or the military
population, actually the people involved have to be consulted in addi-
tion to whatever the local officials might say.

So, the second major objection I would want to make is that the.

problem of informed consent was not used in the open-air tests in the
1950’s and 1960’s, and that really stands in contrast to other actions
conducted by the Army during the period where they were very con-
cerned and in fact almost admirably used informed consent-on Opera-
tion Whitecoat ; their behavior was exemplary. In addition the Army
took exceptional care in instituting safety procedures for personnel
working on projects, for insuring against accidents during transporta-
tion, and for decontamination of facilities during demilitarization. So,
a real contradiction can be seen here between the Army’s concern for
individual human life and the ethical problems of human experimenta-
tion in many situations, and yet the disregard for many of these same
values, on the other hand, when they conducted these open-air tests
in complete disregard for some of the same values used previously.

The final point I want to make about open-air tests is that it never
really dealt with, in any convincing detail, in the Army report, and
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that was the necessity for using actual cities for the open-air
is unclear to me what additional information was gained by rel
bacteria in the New York City subways, for example, that could n
gathered by a similar experiment done in the tunnels of a d
mine shaft; or why in studying aerosolization patterns unpopu
areas could not be used, instead of populated cities. So, why th

were conducted in populated cities certainly remains unclear to

The only unique information that can be concluded from the:
is that the cities are in fact obviously vulnerable to biological warfi
attack. This vulnerability is so obvious that it leads to a conside
of the major point I would like to make.

Since the offensive biological warfare research program was
mantled in 1969, there would seem to be little purpose in spending
analyzing actions taken 20 years ago. Still, some degree of biolo
warfare research continues in the Department of Defense with &
budget in 1975-76 of close to $18 million. While this research empl
sizes “defensive research,” the distinction between “offensive”
“defensive” is often no more than a semantic one. This was rea
in Army reports where they quote as early as 1946 that:

* * * it ghould be emphasized that while the main objective in all these
deavors was to develop methods for defending ourselves against possible ene
use of biological warfare agents, il was necessiary to investigate offensive
sibilities in order to learn what measures could be used for defense. Accordi
the problems of offense and defense were closely interlinked in all the inve
gations conducted.

That biological warfare research continues in this and proba
other countries is disturbing, and that was noted also, in 1946:

It is important to note that, unlike the development of the atomic bom
other secret weapons during the war, the development of agents for biologi
warfare is possible in many countries, large and small, without vast expe
tures of money or the construction of huge production facilities. It is clear t!
the development of biological warfare could very well proceed in many co
tries, perhaps under the guise of legitimate medical or bacteriological resea

This question was in fact discussed in great detail by Dr. Mesels
in a Carnegie endowment report several years ago, in which the]
really made the point that in the context of a tactical and strateg
war it is very much in the U.S. interest to preserve and strengthen
restraints that prevent chemical warfare and the proliferation @
chemical weapons. It seems that the wealth of the United States allo
it to expend enormous quantities of weapons to be used, and in particu-
lar we are talking about conventional munitions and tactical combat;
very few other countries approach this capability. i

The lesson that was really learned from the San Francisco tes
was the fact that an individual person, or a small gronp of people
could, in fact, expose the population to large numbers of bacteriaj
and that once the technology of biological warfare has been developed, |
it becomes then easy for small countries, or small groups to use this
technology. :

To summarize, the proliferation of lethal chemical weapons would
risk a major increase in the level of death and devastation in wars of
all kinds. Proliferation would provide, forces less wealthy and sophis-
ticated than the United States with greatly enhanced capability for
threat, harassment, and destruction.
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In summary, I have tried to establish the following points:

The first point is that testing in offensive and defensive biological
warfare research, and, in particularly large-scale, open-air testing, is
unpredictable and thus potentially dangerous. Unique conditions de-
velop what are distinct from the usual laboratory or hospital
experience.

The second point is that the Army acted irresponsibly in carrying
out the vulnerability open-air tests on large urban populations in
the 1950’s and 1960’s. They ignored the ethical problem of informed
consent and the potential health problem we already discussed.

The third point is that the continuation of biological warfare re-
search is not in the military interest of the United States since once
the techniques are developed, biological warefare can be used by small
countries, terrorist groups, and individuals. The proliferation of bio-
logical warfare weaponry and techniques can only erode military
advantages that the United States now has since biological agents are
cheap to produce and can be delivered by a small force in a clandestine
manner.

Based on these three points, I would make the following two
proposals:

If further biological warfare research is to be considered necessary
because of the development of biological warfare techniques by for-
eign powers, then the work should be more strictly regulated by
groups outside the Department of Defense than has been done in the
past. These might include the Department of Health, Education, and
Welfare, congressional committees, and/or independent scientists. At
a time when Federal guidelines are being established for regulat-
g recombinant DNA research conducted in universities and indus-
tries, the same principle of providing outside checks and balances
for Department of Defense biological warfare research would seem
to be appropriate.

Finally, and most importantly, the United States should intensify
efforts to ban biological warfare research internationally and con-
sider integrating such a policy into its strategic arms limitation
treaty negotiations.

Thank you very much.

Senator Scrmweiker (presiding pro tempore). Thank you very
much. Dr. Weitzman. We will give each panelist a chance to make
an opening statement before we go on to questioning. So, let’s go right
down the panel in order. Dr. Joseph, would you proceed ?

Dr. Josepa. Thank you.

I would like to direct my comments primarily to some of the
characteristics of this organism, its possible association with disease;
and a little bit about the health hazards associated with the study
that was conducted using Serratia marcescens on the population.

Now, this organism has a long remarkable history with accounts
of its existence going back to pre-Biblical times. The coloration of
this organism, the red pigmentation, was the basis for the indiecator
as a tracer organism, and certainly it has been recorded in history.
In the 19th century the scientific approach to a study of its char-
acteristics shows that it is truly a micro-organism, and even though
it oceurred in mumerous instances on food, there was no report of
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clinical illness, at least in the early centuries, from the existencs
of this organism. ‘ .
In the 20th century, of course, the early period, there were fow
currences of disease, and thus the bacterium developed the chara
1stic of having no pathogenic potential for man. That attitude exi
for many years. ;
But since the discovery of the organism in the early 1800%, it was
recognized as a biological entity and during its early history w
considered to be a saprophyte relatively avirulent for man. It mia
occasionally cause illness. It was further shown that the organ
was widely distributed in nature—we know it exists in water and s
and as a contaminant of food.

Dr. Josepm. Not as a natural habitat, no; soil and water. It is m
normally present in air. ’
The techniques used to isolate this organism in the early period de-
pended upon its red pigmentation, but tﬁat fact was one o tﬁe reasons
1t was not recognized earlier as an important agent for the production
of disease in certain segments of the population. It since has been shown
that the majority of strains actually do not produce pigment, In &
study done in the 1950’ at the Center for Bises,se &ntrol it was
shown that about 75 percent of those strains isolated from human dis-
ease did not have this red pigmentation, and therefore they would not
have been recognized by many laboratories around the country, or
hospitals would not have identified the organism. So, the failure to
recognize that the organism existed without the red pigment accounted
for the infrequent discovery of dicease in man. But, of course, as soon
as this fact was recognized and, of course, as a result of extensive use
of antibiotics and the new medical manipulation of patients—the man-'
aging of patients—the incidence of infection by this organism ap-
peared to increase. .
In 1957, at the Boston City Hospital, an inerease of incidence o
isolations of the Serratia organism was noted. In fact, the study indi-
cated again that the nonpigment strain was more common in clinical
disease than the typical red variety ; and many laboratories around the
country were unable to correctly identify this form. .
But since 1913, when the first cases of infection were described in
man, there have been isolated reports that stress the potential pathe-
genicity of this organism for man. Again, in the early 1960’ hospi-.
tals identified in primary urinary tract infections, respiratory tract
infections this organism in man. But before these outbreaks there
were instances of infection that occurred prior to the time the testing'
was held by the Army. So, there was an indication of potential pathe- "
genicity for a certain segment of our population. Infections, of course,
have been noted in debilitated individuals. as was pointed out. individ="
nals whose defenses have been compromised. That was not clearly
evident in the early 1950's, but there was enough indication that it:
was potentially dangerous for man. :
The outbreaks occurring, of course, again indicated primarily that,
water might be a possible means of spread, and that airborne spread
was less evident at that time.

269

Prior to 1960, then, Sezratia was considered a common garden vari-
ety micro-organism which was so benign that it was not capable of
producing clinical illness in man in its own right. But, because of its
apparent nonpathogenic potential and its characteristic red pigmenta-
tion and ease of isoﬁttion, Serratia was commonly used as a tracer bac-
terium in numerous studies. )

It was intentionally spread in some hospitals to study bacterial
drifting and settling as an aid in trying to understand the spread
of hospital cross-infections, So, classical experiments were routinely
conducted to demonstrate to students the basic principle of estab-
lishing the index case of infection by a micro-organism. Aerosoliza-
tion of the test organism was used in courses in microbiology to dem-
onstrate bacteriological air sampling tecliniques. The organism was
intentionally painted on the gums of patients fellowing dental extrac-
tions to demonstrate its passage from the oral cavity to the blood-
stream, So, there was widespread use of it as something that was not
able to cause disease in man. i

I think of particular significance in regard to airborne slPreac} was
an instance in 1958 when in the University of Wisconsin Tospital a
child was cultured and found to be colonized by an organism which
was shown to be Serratia marcescens. A study conducted on the fam-
ily failed to reveal this organism, there was no evidence of a family
spread. Tt was them discovered that aerosol studies were being con-
ducted in a biochemistry laboratory at the university hospital and in
an adjacent building where genetic studies were being conducted.
There was indication then of possible aerosol spread that could have
caused the colonization of the intestinal tract of the infant.

Another occurrence indicating aerosol spread occurred in the earlg
1960’ in a London hospital where there was concern over the sprea
of Staphylococcus infections. Serratia organisms were spread around
the elevator shaft on the lower floors, and it was then detected through-
out the hospital on each floor around the elevator areas. But what was
unexpected was the occurrence of several cases of Serratia marcescens
necrotizing pneumonia among hospitalized patients, presumably by
aerosol transmission. Soon thereafter the use of the organism as an
indicator was discontinued in many facilities around the country, and
in fact throughout the world, as we began to recognize the serious
potential the organism had to produce disease in man.

Even though the organism was often regarded as a nonpathogen.
or of low virulence of healthy individuals, it was found that ocea-
sionally in conditions where host resistance is diminished, and a pa-
tient’s defenses are compromised, there were a variety of disease
conditions identified at that time. ! i

While it is difficult to assess how much bacterial invasion by this
organism contributes to disease in a patient, if a patient is debili-
tated, it might account for the disease process. - ) b

It should also be reemphasized that infections with this organism
occur mainly in patients that are debilitated; that a spread can occur
by the airborne route and can cause disease, if the dose is sufficient
in normal, healthy individuals. k

At the time the simulated testing was done in San Francisco by
the Army the erganism was considered to be an innocuous sapropyte
water organism whieh- was nonpathogenic to man and animals.



270

Since the 1960’s, however, infections due to the organism have bee
reported with increasing frequency in a variety ofg illnesses.

The ability of this organism to cause disease was established o
sufficient basis to question the use of the organism for the simul
testing that was done. We no longer, of course, consider this o
nism as a harmless saprophyte, and I think at that time it should
have been considered as harmless, either. ' 3

Whether or not the illnesses in which the organism was isola
from hospitalized patients in the San Francisco area immediately
lowing the study, and the relationship of that organism, was due
those tests, cannot be established with ecertainty from the data ae-
cumulated at that time. :

However, T believe that the environmental studies that were con-
dueted, the environmental conditions, could have been simulated as
well as using simulated organisms. I do not believe it was necessa
to conduct these open-air studies on the masses, that we could ha
gotten adequate information from the use of a simulated environ=
mental condition to determine airborne spread, drift, survival, and
consetéuent infection. Mass environmental exposure on the scale con-
ducted by the Army was apparently unnecessary on its scientific
merit and econstituted an unjustifiable health hazard for a particular
segment of the population. It was inconceivable and unconscionable,
and the study should never have been conducted on the unsuspecting
population. No way can we rationalize the validity of that study.

Thank you.

Senator Scnwerker. Thank you very much, Doctor. We will now
hear from Dr. Connell.

Mr. Coxnerr. I do not have a prepared statement. I have been ill
for several days, trying to recover from a fractured skull.

T would like to talk a little bit about this group of organisms. I
worked with these things over a period of many vears when I was at
Fort Detrick and Pine Bluff back in the early 1950’s, we worked with
Serratia mareescens. We used that organism in such unbelievable
numbers that vou would have to see the kinds of experiments that
were done, and none of us thought there was any problem: nobody
got sick, as a matter of fact. '

At the present time, at the Center for Disease Control where T am
employed, we are finding infections, hospital infections, in surprising
numbers: and again, these are people who are largely debilitated, or
whose defense mechanisms are compromised for some reason or other.

We found something else, that some of these so-called strains that
do not produce pigment do produce pigment if you grow them at dif-
ferent temperatures from normal body temperatures. We have done
that on a number of them. The idea that the organism has a red pig-
ment and is therefore a good marker does not always work because
there are a lot of strains that will grow without color whatsoever if
you grow them at other than body temperature.

In my own opinion there is no such thing as a microorganism that
cannot cauge trouble. When you look at a mieroorganism to use as
tracer, or somethine of that sort, I think you have to keep that in
mind. If you get the right concentration at the right place, at the
right time, and in the right person, something is going to happen.
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Now, Serratia marcescens, as has been mentioned before, has been
used for a long time. It has been recognized, as was mentinﬁﬂl“ ecarlier,
from prebiblical times. And again, the reason was because of the color
of most of the strains that were detected. If T had my choice. T would
never use this organism or expose anyone to it at any time. That is my
own opinion. I consider there is some risk here, Certain‘]{, for the
future this has to be considered, whether for defensive work, or any-
thing else because there is some chance that somebody can get hurt.
Many of the strains that have been found in people that are ill, are
not treatable, they simply do not respond to antibioties.

You can also find this organism, by the way, in sewage as well as
in water. You can find it in the normal gut contents of some people
who are not ill; we find it frequently in the urinary tract where it
causes serious difficulty in some people. Generally speaking, the infec-
tions that are detected are in people who have been catheterized in
hospitals. There is a fair percentage of association between catheteriza-
tion and infection with that particular organism.

That is all T have.

Senator Scawerker. Thank you very much, Dr. Connell. Dr.
Meselson ?

Dr. Mesersox. Thank you very much. I am Matthew Meselson,
chairman of the Department of Biochemistry and Molecular Biology
at Harvard University.

Regarding the properties of Serratia marcescens, there is little that
I can add to the testimony of the previous witnesses. Generally—as
they have also indicated—I would support their views that any organ-
ism dispersed as an aerosol over a human population can lead to
trouble. Often our knowledge of the disease potential of an organism
is based on cases in which the aerosol route 1s not the primary route,
and that leads us to have confidence that some organisms are not very
hazardous. However, the situation can be quite different if the organ-
ism is in aerosol form. An example is anthrax, which is a common soil
bacterium. We do not commonly come down with anthrax infections.
But, if there is exposure to aerosolized anthrax spores, it can be very
serious. Fortunately, in nature one seldom encounters high concentra-
tions of aerosol particles small enough to penetrate beyond the outer de-
fenses of the respiratory system into the more susceptible and vulner-
able alveoli deep in the lungs.

Another consideration regarding possible hazards in dispensing
aerosols of microorganisms is that in the general population there are
individuals who may be on antibiotic therapy. suppressing their nat-
ural population of microorganisms and therefore allowing an avail-
able niche for invasion by foreign organisms. There are also other
specially sensitive members of the general human population.

Specifically regarding the use of Serratia marcescens as a marker
for the study of airborne infections by the military, it seems to me that
it was unnecessary. I believe that the total amount of knowledge that
has resulted from that type of simulation in order to learn about possi-
ble vulnerability to BW attack is very meager.

But now, in any event, one hopes that our country—and other coun-
tries—are in a quite different environment regarding biological war-
fare. Under President Nixon in 1969 and early 1970 the United States
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unilaterally declared it would give up all preparations for hiologieal
warfare of any kind against man, crops, plants, and animals.
subsequently in the form of the Biological Warfare C'onvention of
1972, a treaty came into being which binds all parties to not engage i1
production, development, transfer, and acquisition of biological weap:
ons or their delivery vehicles. '

This puts the United States in a different posture from the one that
existed in the 1940’s and 1950’s. What I have in mind here is the ab
sence of a need for classification. If there is general openness, the
public interest side is weighed more heavily than if there is classificas
tion and secrecy. In some cases this may lead to more complexity
reaching decisions, but it is a broad general principle to which we
a Nation are dedicated.

Our new national policy, by removing classification can make it far
less likely that there will be serious mis-use of the science of microbi-
ology. One might ask, what provisions can be made to reduce classific:
tion. I would cite a particularly relevant study which was done by the
President’s Scientific Advisory Committee in 1970, just after the
United States had changed its policy, following President Nixon’s two
announcements, This study was done by a committee under the chair-’
manship of Dr. Ivan Bennett, now of the New York University School
of Medicine. The panel studied various aspects of U.S. biological de-
fense programs and other biological areas to see whether classification
was needed. They found in nearly every area that there was no need
for classification, The panel concluded that there was no need for secret:
biological laboratories or secret biological experimentation. ‘

Whether or not that study has led to any explicit Government policy
declaration regarding nonclassification of biological research, I am not:
aware. It may well be that there is still a need for explicit guidelines
on the nonclassification of biological research. T am sure such a policy
would be a useful one as insurance against misapplications. .

I would like. if T mav, to diverae from this to a related subject, the
legality of working with biological organisms in order to produ
weapons, That has been prohibited by the Biological Warfare Con-
vention, and it is renounced by U.S. unilateral policy. But oddly
enough, the prohibition may not apply to individual U.S. citizens.
The Biological Weapons Convention of 1972, to which the United
States is a party, stipnlates in article IV that each state party to the
convention shall in accordance with its own constitutional processes
take any necessary measures to prohibit and prevent the development,
production, acquisition, or retention. stockpiling of weapons and means
of delivery specified by article T of the convention within the terri-
tories of the states under its jurisdiction or control. )

Several parties to that treaty have now done so. The British Govern-
ment has enacted the Biological Weapons Act of 1974 which provides
as & maximum penalty life imprisonment for any individual under the
jurisdiction of the United Kingdom who engages in these prohibited
acts.

Such legislation was submitted to our Congress in 1970. but for
reasons with which T am not familiar, no such legislation has been
enacfed. I assume there will be no great objection to it since our com]jé.ﬁy‘
is party to the treaty. By enacting such legislation we would be fulfill-
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ing our national obligation under article IV of the Biological War-
fare Convention.

So, to summarize I would say first that there can be serious hazards
in releasing live microorganisms in aeresol form over human
populations, ;

Second, such misapplication of microbiology and other misappli-
cations could be inhibited by eliminating secrecy in the conduet of
microbiological research, - e

And third, some additional protection against misapplication of
biological technology could be achieved by enactment of a domestic
law under the provisions of the Biological Warfare Convention.

Senator Scawernker. Thank yeu very much, Dr. Meselson. .

Now, let me address some questions to the panel. T realize that in
some cases you may have touched on some of these general questions
in your statements. T will give each person an opportunity to answer
the questitons for the record and summarize a little bit what his in-
dividual response is.

If the U.S. Government is to do some kind of defensive biological
research—it is clearly not going to be called offensive research and
T understand there is some relationship between defensive and offen-
sive—what kind of protection would you recommend that Congress
?th Igy statute, or carry out otherwise, for the protection of the popu-

ation? ‘

1 realize that some of you have already touched on that question. Tt
would be helpful if you could come up with a brief summary of your
positions for the record.

Dr. Werrzarax. Well, let us just consider immunizations as an ex-
ample. Tmmunizations, which have been developed pretty hi%hly, still
have multiple problems. as was evidenced with the swine flu. The prob-
lem with immunizations are the side effects many times, which you
cannot predict. So, even in a defensive, pure kind of research like
immunization, there are individual dangers and risks to the individ-
uals involved.

So, first and foremost. it seems to mie, that the problem of informed
consent has to be worked out, and that includes the military popula-
tion, as well. There have been some indications, where have been some
communications that the Army no longer uses eivilian populations and
they indicate that may solve the problem. But even if the military
population is used, they have to be used with informed consent, with-
out coercion: that has to be the primary prineiple.

Along the issue that Dr. Meselson raised T would like to second his
suggestion that the more open and public these kinds of programs are,
the more feedback there wonld be from scientifie-medical communities,
the less likely it is—there is no absolute gnarantee—the less likely it is
that serious problems would arise.

So, T would say that would be my feeling about the kinds of regula-
tions and safeguards you would want for any kind of defensive re-
search, that people outside the Defense Department and outside the
U.S. Army would be involved and carrying out programs, not neces-
sarily as consultants.

Senator ScmwrrkEer. Dr. Joseph ?

Dr. Josepm. 1 certainly agree with the comments that have just been
made, I recognize there is need for some defensive research; certainly
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the development of vaccines that resulted from defensive kinds of re- ‘
search have been useful and helpful. But I think to protect the public

against what we now have been made aware of, there is need, certainly,
for use of unclassified kinds of research. Certainly public awareness
has pointed out that is absolutely essential, and informed consent 1s
a necessity,

Senator Scuwriker. Dr. Connell 2

Dr. Coxxert. On this matter of immunization, which a lot of peo-
ple take as the end of all problems, I would like to point out that it is
possible to make your own organism which could not be immunized
against. If the opposition does this and you immunize against stand-
ard strains, you are not immunizing people at all. So, it is a very lim-
ited factor; you can use it just against organisms that you have, that
you understand, that you may have generated, as a matter of fact.
But to depend on it as the absolute does not work.

I think the other thing that Twould discuss here is publicity. It seems
to me that there is a very important need here to somehow or other
through publicity bring the people, the American people in this case,
away from the basic fear that they have against infection and infec-
tious diseases. For instance, we have atomic explosions of the military
type, and we have other atomic explosives, and these certainly have an
impact. But when you are talking about biological warfare you are
talking about something that seems to me to bring a lot more fear into
the minds of the people than the others do. I think there is a way
31'01111(1 that and it would take a lot of publicity and declassification, to

o it.

Senator Scuwerker. I do not disagree with you, but living in the
city that had the “Legionnaires” disease, and having seen the fear and
paranoia it caused—and the “Legionnaires™ disease was obviously just
an unknown infection—I think that may be that sort of fear is in-
herent in disease, period. It doesn’t seem to be limited to BW, though
fear of BW may make the scare and dread worse. Still, for a while last
summer our city of Philadelphia was greatly disturbed, actually
gripped by a sort of hysteria. Hotel bookings dropped to nothing; the
hotel went bankrupt and never recovered. So. this fear can arise with
any infectious disease, quite apart from BW. As you point out, our
particular horror of biological weapons, the consequences of a B
accident or anything related to the BW program may actually be an
outgrowth of our basic dread of infectious diseases.

Let me ask you, Dr. Connell, what your feelings are about the need
for informed consent or other forms of protection for human subjects
in this area of defensive testing.

Dr. CoxxerL. Informed consent is a necessity in this kind of matter.

If these agents are going to be used for test purposes, it seems to me "

highly unethical to expose people to them without their prior knowl-
edge and consent.

Senator Scuwerker. Dr. Meselson ?

Dr. Mesesox. At the risk of repeating myself a little bit I will
reneat that I think nonclassification, openness, is the best guarantee of
all. Tn order to insure that, we may need some policy more explicit
than we now have, whether that be {*gis]aﬁve. or by Executive order,
I do not know. But, as I said, I am not aware of any explicit national
policy statement about classification and nonelassification of biological

275

research. If there are areas in which it is necessary to conduet con-

tinued classified work, I feel very strongly that such area does not in-

clude the development of new candidates, micro-organisms. I see no

Il;eaa:‘lon whatsoever for that kind of research, not even a defensive
eed.

It seems to me the argument that the enemy might have an organism
against which we have no defense is first of all outdated. Nature
has produced quite a number of such organisms which could indeed be
used. Our society, and indeed all societies are vulnerable to the spread
of infection, The fact that it has not been done says something about
what its evaluation is about military effectiveness and moral and
political acceptability. The reason we do not have biological warfare
1s not the absence of organisms because nature has provided them in
abundance.

Furthermore, even the argument that we ought to know what
organisms can be developed, so that we can defend ourselves against
specific ones, I think is not a good argument because there are so many
organisms that an agent-by-agent defense is almost out of the question.

Besides that, there is the argument not for trying to develop all
possible organisms ourselves, but for conducting an effective intelli-
gence operation to make sure if there is a chance of anybody doi
such things—and I am not aware that anybody is doing this—buﬁ%
such activity were going on, we would have a chance of detecting them,
principally in order to apply a moral and political detervent, and other
kinds of deterrents.

Senator ScnweIKER. You say it is impossible to develop any kind of
defense ?

Dr. Meserson. Pardon me, I could not hear the question.

Senator ScHwEIKER. You say it is impossible to develop adequate
defenses to protect the public against a BW attack, because of the wide
variety of possible agents or other factors? 4

Dr. Meserson. No, I am saying it is impossible to develop certain
kinds of specific defenses. It depends on how many people you want
to protect. If it is just a small number of military personnel, it is
much easier than protecting a whole city. If you want to protect a city,
the procedures are not going to be anything like 100 percent effective,
and they are Jargely identical to those that you need for proper public
health surveillance, anyway, the availability of medical care, anti-
bioties, diagnostic techniques. :

I see no military justification for the development of new organisms.
We do need continued study of new organisms, but that is a need that
1s great in the field of public health protection anyway. There is no
need for any classified military program for that kind of research.

As far as the threat to ourselves and our institutions from mis-
applications of biology, I would like to add a postscript. I think by
renouncing biological warfare, and by increasing the domain of non-
classification we gain important protection.

I have some concern about the more distant future of biology and
biochemistry, These fields are progressing at a very rapid rafe. As
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time goes on, over decades, we will know a great deal about life proe-
esses and we will have the capability to manipulate them. There is no
way to keep that from happening. I would argue strongly that this
particular area of knowledge ought to be kept on a completely open
and nonclassified level, to guard against misapplications of the revolu-
tionary advances that surely lie ahead—not only involving micro-
organisms, but involving al] aspects of living processes, including
neurobiology.

The principle of nonclassification has an importance that goes be-
yond the immediate concern of today, of providing protection to insti-
tutions and values which we value, as our knowledge of how to
manipulate the life process deepens.

Senator Scawriker. My next questions relate to the use of simu-
lants. First, is there such a thing as a safe biological simulant? And,
second, is there anything else that could be used, or some other mechan-
ism, like chamber testing, that might be satisfactory for this kind of
testing? For example, one scientist has suggested an algae organism
might be safe to use. T would like to hear if there is a safe simulant,
and if the algae group is a good suggestion. What is your reaction,
Dr. Weitzman?

Dr. Werrzsax. Well, T think the answer to the first part of the
question is, no, there is on safe simulant. That particular statement
was actually in the Army report where they admitted there is no ideal
simulant. And the reason that is, T think, the more we learn about
interactions of micro-organisms and human hosts, the more we realize
that almost any organism can do anything, given the proper condition,
or the improper condition, as the case is.

And again, realizing that in large cities in particular we are dealing
with a heterogeneous population, there are all kinds of problems, on
the one hand: on the other hand, you are dealing with a unique, or at
least unexplored method of exposing them to bacteria and there is
really no way to protect them. That would be true of the algae. Maybe
the algae in 1977 seems to be harmless, and T know of no disease that
is caused by algae. But on the other hand, we do not have the type of
experience that would allow us to say that exposing people to algae
in some significant number might not caunse disease.

So, I think we are really eaught in a bind if people keep thinking
that way and are looking for a simulant, that we keep coming back to
the same answer, that any organism, given the proper alterations,
different methods of exposing people to them, Certainly, if anyone
asked my informed consent to almost anything they could think of, my
answer would be, no, especially to algae.

Senator Scuwerker. What about an organism that would not sur-
vive or reproduce at body temperature, would that qualify a< cafe or
as a better choice for a simulant? T am not a microbiologist, T have to
rely on you gentlemen’s expertise. But organisms that would not live
at body temperature, wouﬁ)d those be suitable for use as simulants,
or not ?

Dr. Werrzmax. Well, peonle have heen interested in those types of
organisms, and there have been experiments done on viruses, where
they will not multiply at body temperature. The problem again here i8
that genetic changes would occur in the bacteria spontaneously, and
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here again is an area of speculation. If you are talking about very
large numbers of bacteria there may be spontaneous mutation, and
suddenly the bacteria can grow at body temperature, I mean, if you are
talking about really temperature-sensitive micro-organisms, there is a
rate that is pretty high. One-in-a-million bacteria might easily revert
to an organism that can grow at body temperature. So, I do not depend
on that type of genetic characteristies, there is too much of instability
in micro-organisms to feel confident that there is a nonpathogenic
condition.

Senator Senweiker. Thank you. Dr. Joseph ?

Dr. Joserii. I personally do not know of any safe simulant that we
could use. When you are talking about aerosolizing an organism we
are getting down to a very, very small particle size that may get deep
into the lungs. and this creates a different kind of problem than the
normal organism would by contact, by exposure through some other
mechanism, So, the size of the particles nsed as a simulant is very
critical; they normally pass the clearance mechanisms in the body,
they are not the type that is deposited in the nose or throat—those
have already been mentioned, and they are very important considera-
tions. In the population that is going to be exposed you are going to
have individuals who are debilitated in one way or another, where
their defense mechanisms may be compromised ; so, there is always a
risk to that segment of the population.

In regard to the use of algae, I do not know what the effect would
be on the individual who has his defense mechanism altered in some
way.

In the use of temperatre sensitive kinds of mutants, again, we do
not know the risk of changing back the mutation of the organism,
which has already been mentioned.

In regard to the direct disease process, as sensitizing an individual,
there are all kinds of conditions we are not clear on about these orga-
nisms. This may be a component of invasion in producing disease. So,
I know of no safe substitute.

Senator Souweiker. Dr. Connell

Dr. Coxyerr. In my opinion there is no such thing as a safe simu-
lant, You can modify any organism that can grow and retain it in your
lungs or by ingesting by aerosol. If the particles are too large, they can
not taken in; if they are too small, they are not taken in; but there is
a range, and that is easily done in the laboratory where you can make
it possible for a number of people to retain these things. That is an
unusual route, and there isno telling what to expect.

Another example, I think, that is a little farther out, is the recogni-
tion that there is no reason to believe that simulants cannot be sub-
jected to processes, and you will come up with some kind of organism
that does not exist today. It might still look like a simulant, but it can
have other characteristics. Things can be done in the laboratory today
like this, and they have happened in the normal body.

As far as algae is concerned, I do not know of any pathogenic algae,
but I think the answer to that is time and study: 20 years from now
we may know something about this area. At the present time, 1 do not
think there are any known pathogenic algae.

Where body temperature is concerned, there are some interesting
problems. We have a strain of organism called bacillus stearothermo-
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philus, which is deliberately used in the food industry, the pharmacen-
tical industry, and other kinds of testing industries because of its un-
usually high heat resistance, which is way above any known virus and
considerably above most vegetative bacteria and spore forms. In the
typical culture of that organism you find a range of these things that
wﬁl grow now only at 50 degrees centrigrade, but at 37 degrees, too.
These are not known pathogens today, but under the right circum-
stances they may be.

Senator Scawerker. Dr. Meselson ?

Dr. Meserson. I agree with the other statements, I know of no com-
pletely safe simulant.

Senator Scawriker. Dr. Meselson, I did not ask this before and I
should have—the Army also used glass beads, zine sulfide particles,
and so forth in open-air testing. Are thece things safe?

Dr. Meserson. T was talking about live micro-organisms.

Senator Sonwrrker. T switched gears a minute.

Dr. Mrsrrsox. Well. take zine snlfide. Zine sulfide eonld be detected.
by its fluorescence, and it was used as a simulant in tests by the mili-
tary in Los Angeles and several other cases. No known illness resulted
from it. Nevertheless, T would still say that exposing a large popula-
tion of very diverse people, that even nonbiologic simulants should be
avoided; but T cannot pose as an expert about those. Regarding the
biglogical ones, I am convinced that there is none now known to be
safe.

But beyond that I see no reason for conducting such tests. All of
the many tests that have been done, to my knowledge, have not in-
creased our security by one iota so far as I am aware. No measures
have been taken that seriously would increase our security as a result
of knowledge gained from these simulation tests. I think they were
idle exercises. -

So, my answer to your question is to say that testing of gas masks
and other protective equipment can be done in containment chambers.
But as to the dissemination of particles of any kind over a large pop-
ulation, I see no sense in doing that—there is no need.

Senator Scwwriker., Dr. Weitzman. in vour statement you men-
tioned the DOD CBW program report published in the Congressional
Record of April 6. 1977. 1T wonder whether any material included in
that report gave you any cause for concern or alarm. Can you tell
from the report whether the current program poses any public health
risks?

Dr. Werrzmax. T am not sure T understand your question.

Senator Scuwreiger. I gathered from your testimony that you
looked over the Department of Defense report that was put in the
Record this year, April 6, 1977, deseribing the present CBW program.
My question is, did any of the material that you saw there give you
any cause for alarm, that any of the projects might entail a risk to
public health, Do you think this committee should be coneerned about
anything you saw in the April 6 report ?

Dr. Werrzmax. Well, first of all, the report was somewhat unclear,
there were a lot of generalities. There was nothing very specific men=

tioned about exactly what was going on. However, what did cause
concern was the fact that things were still going on. And one of the
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questions, T think, we would all like answered is, what are the specifics
because it is really impossible to evaluate, given the information that
was in the Congressional Record at this point. But it seems, then, they
are expecting about $18 million a year to do specific biological work,
defensive research. Some of that seems quite in line and important,
that is theoretical analyses we are trying to develop; means to detect
aerosolization clouds. On the surface that seems fine unless they use
thatkto put up their own aerosolization to see how the detection system
works. i

It was unclear exactly what experiments were going on using human
subjeets, but there is evidence that is going on, in this report.

So, outside the general feeling that it is worrysome that $18 million
is being spent and it is unclear what it is being spent on—it would
be nice, you know, to know exactly what is going on, the exact types
of experiments that are being conducted.

I think that is exactly what we are all talking about, about declassi-
fication, and these things might not even be classified, they are just not
made public. You know, the Army is just not publicizing it.

Senator Scawerker. Thank you. Dr. Joseph, I gather from your
testimony on that it is often not possible to determine the source of
infection when organisms are dispersed in the air, for example. You
gave some very good specific background information on what was
learned about SM at different points in time. Of course, it is virtually
impossible to determine the source of the SM which led to those in-
fections in San Francisco now. But if we had been alerted to the dan-

r then back in San Francisco, could we have determined the source?
Jnce the disease was discovered, would it have been possible to locate
the source, Dr. Joseph?

Dr. Joserr. That may have been, but it would be quite difficult pri-
marilv becanse of what we know now about the distribution of the
organism ; there are no common factors. I imagine it might have been
possible, had we had better epidemiological information, to inerimi-
nate the source. I cannot be more specific.

Senator Scowerker. What do you think of the proposal in the
House of Representatives that before any exposure to subjects in a
populated area to oper-air testing, local civilian or public health offi-
cials must be informed ? What is your reaction to that ?

Dr. Josepr. Well, T think that certainly should be done. I think
that is a major responsibility for State and local health departments,
and I think they should be informed of this kind of testing that is
essential.

Senator Scuwerker. Dr. Connell, drawing upon your background
and looking in retrospect at the San Francisco situation, what do you
think we might do differently in the future to avoid this kind of thing?
In other words. forgetting use of the speecific SM organism which is
now known to be pathogenic, what other safeguards shonld we be
looking at to avoid a recurrence of the sort of thing that happened in
San Francisco?

Dr. Coxwrrr. Well, it seems to me that a lot of static resulted from
that effort. To me it seems the most simple thing to do would be to
avoid this kind of thing in the future; there must be better ways of
doing that. Now, there are enclosures of all sorts that are avail-
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able, that can be built, rooms that are germ proof, if one wants

to call it that. It is entirely possible to use testing equipment, recovery:

equipment that will give you very good information as to distribution,
depending on the volume, for instance, and the concentration of what
you are using. That kind of thing is not difficult to do, as compared
to exposing a lot of people to an organism that might have a potential
impact on them.

enator Scawrrger. Dr. Meselson, you raised the basic issue of
what the defense policy of our country is in the biological welfare area
of course, our immediate conecern in this subcommittee today relates to
our responsibility for the protection of human subjects of research.
‘We have to obviously, focus on that. The other issues, the broader and
deeper defense policy questions, affect committees other than our own,

With that in mind, would the Commission on the Protection of
Human Subjects of Biomedical and Behavioral Research be a logical
place to trigger, or write into the law, appropriate protections and
safeguards for those who might be exposed to this sort of testing?
Or could yon suggest some other way?

That is the larger issue which has been raised here: How will we
protect our people, not knowing exactly what the policy of the new
administration 1s? Is the panel on human subjects of Bio-medical
Research the best mechanism we have, or can you suggest some others?

Dr. Meserson. Are you talking about outdoor testing?

Senator Scawerker. I am talking about almost any kind of testing
that the military services may be doing. Outdoor testing, ves; but also,
any other kind of testing which could expose people to some risk.
It seems to me we have to write some protection here for almost any
gnd of testing, not knowing what our testing policy will be in the

fure.

Dr. Mrsersox. Obviously, one of the more potent restraints would:

be the requirement for informed consent, that would totally rule out
any larger-scale testing.

Senator Scawrerker. There is still some concern about the possibility
of outdoor testing, partienlarly on military bases. The Army has
the right fo test on military bases, and vet, obviously. that could well
be outdoors. That does not necessarily mean that only the military base
is involved since there may be a problem of containment. How do
we get a handle on this?

Dr. Mesersox. T am not very familiar with the legislation proposed
in the House of Representatives, Tf it wounld require merely the ap-
proval of public health officials in order to conduet outdoor tests. I
wotld be concerned that such legislation would act to undercut the
Biological Weapons Convention.

As far as T know, it is our poliecy not to do such tests any more.
If that is not our policy, it ought to be stated very explicitly, so we
know what we are talking about. '

Senator Scawerker. It depends, if T understand the policy. and
T believe it is not very clear, on whether you are talking about doing
offensive or defensive work. :

T agree that there is quite a direct relationship hetween defensive
work and offensive work, and one could be a subterfuge for the other.
This is where the policy may not be very clear.
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Dr. Meserson. By such tests, T mean tests involving individuals
whose informed consent is not available. My understanding is that our
present policy is not to conduct any sueh tests, and I know of no
military justification for conduecting such tests under our current na-
tional poliey, which isa purely defensive policy.

So I would think that anything that would seem to enable one to
conduet such tests would have the effect of undermining international
confidence in and adherence to the treaty.

T think the real issue is not whether we will have effective defenses
for the civilian populations because I do not think we can ever have
such defenses beyond good public health and medical provisions which
are needed quite a,sid% from the military considerations. Otherwise,
the best strategy against the use of biological weaFons is to prevent
others from contemplating it, to not pioneer the technology ourselyes.
and to make sure that there are strong political, moral, and legal.
deterrents. a

I was very disappointed to learn that a microbiological aerosol was
distributed in the New York subway by an employee of the Central
Intelligence Agency only a few years ago.

I would have thought that this kind of activity would generate no
useful information for us, and could only set the worse possible ex-
ample for others. |

So T wonld hate to see any legislation that would seem to do any-
thing other than confirm a State of total compliance with our policy
in not condueting research in this area, and that means no tests what-
ever, over unsuspecting populations.

Senator Scnweiker. All right..

T want to thank the panel very much for appearing here today. If
someone wants to make an additional remark or statement at this
point. please feel free to do so. Since T have been asking all the ques-
tions, I may have missed something, so if there is any area that I
kngwing what we are talking about here, and therefore we cannot
to do so.

Dr. Coxnyern. Referring to one of your earlier questions about these
report, there is a whole list of classified projects in one of these book=
that simply cannot be interpreted. There is no way in the world of
knowing what we are talking about here, and therefore you cannot
discuss them very well. They are listed as classified.

Senator Scuwerker. We have a problem there, because there is a
classified study and an unclassified study, and, of course, this com-
mittee cannot declassify material at this point. Some material is classi-
fied. and 'we may not have all of the information ourselyves at this
point. since these reports are compilations of other reports.

You raise a very good point. I do not know if I can add anything to
clarify further what is in the report you have, since this is an open
hearing. I would be glad to follow us in some way if we ean do so
without violating security restrictions.

By the same token, there may well be good reason to have the ma-
terial you refer to declassified. That may be one result of this hearing.
to get more information out in the open. There is no question that
through our efforts we were able to get this first report out in unclassi-
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fied form. Most of it had been classified for many, many years, and I
saw no reason for it to be classified. : e

I have to give the Army a lot of credit, because they did bite the
bullet and pull out a lot of material for this report. They came up with
what is probably the most comprehensive report that any government
has ever given out on its own efforts in this area. :

So whﬁle T have been eritical, I also want to be complimentary, be-
cause I think we did achieve something that had not been done before
by making this information publie. I think it may well mean we should
be doing some more in this area. and be doing it on a regular basis.

Dr. Werrzmax. I would just like to kind of suggest, to kind of con-
struct an experiment that could conceivably be going on, and perhaps
not even be called biological warfare per se. or biological warefare re-
search per se, but which mieht have these kinds of ramifications.

That is, it would certainly be within the realm of the Army’s bound-
aries, biological research type of work, to experiment with live
vaccines, and these would be live viruses, that supposedly were non-
pathogenic, and could be injected into troops, and live vaccines are
well accepted in the community, and used. but this is just following up
one of your questions, in which you were kind of pushing us to suggest
what further things could be done. ;

The gross type of testing that no one seems to be deing any more,
namely spraying bugs over a city, that is not going on, but what else
might be going on that could be dangerous? So this is just an example
of something that might be, and T think that the kind of answers that
people have been giving today could also direct itself toward that type
of program which has potential danger, and it may not be as non-
pathogenic as originally hoped. ;

I think the answer to that type of thing again rests in several major
points that have been made. One is this problem with informed con-
sent. I donot think you have to stop there.

I worry about that problem, particularly in the military, that is, if
a sergeant asks his platoon does anyone not want to receive this vac-
cine, that might be considered informed consent if no one objects.

So I think in the military one might have additional problems. To
safeguard this there is this question about consultation to overlook
the work going on, I am concerned about this, not only because of
classified projects, but also ambiguities, in the Department of Defense
report about how exactly they are spending their budget on this.

Senator Scuwerker. One of our limitations in this committee which
should be mentioned is that we basically do not have primary jurisdic-
tion in the area of biological warfare policy. Perhaps I did not make
that clear enough in the beginning.

_The broader subject of defense testing would come under the juris-
diction of the House and Senate Armed Services Committees. That is
why some of the basic questions Dr. Meselson asked do not directly
relate to us as a committee, but do relate to us as individual Senators in
our review of Government policy.

Our role here in the hea?th subcommittee is to deal with the public
health aspects and protection human subjects aspects of the testing
program. We have to come at it this way because this is our primary
responsibility, and that is why these hearings have been framed it in
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terms of the need for legislation in the area of protection or human
subjects—legislation of the type that Senator Kenmedy originally
authored, wﬁ}ch would tie in to the provision of some basic safeguards.

But, as you point out, Dr. Weitzman, there is some daneer of im-
plicit consent when any sort of testing goes on in the military, even
vaccine testing. I cannot disagree on that point. I think we have to look
into that problem as we review new legislative proposals.

Part of our problem is we are seeing just a portion of this area and
not the whole testing picture. We are a little bit limited in terms of
what the committee can do without working in conjunction with
another committee.

Dr. JosepH. One final comment. T would like to follow up on the
statement about informed consent. I think this is a problem area.

I think in the kind of work the military are doing there is an oppor-
tunity for thorough informed consent, and quite often it is uninformed
approval by not giving complete details of the risks to which they are
exgosed, possible complications of participation.

o informed consent, designed informed consent, has been a major
concern of many groups.

Another aspect of the research, biomedical research on human sub-
jects, is that there is an associated hazard to the community when these
kinds of experiments are conducted on military installations, on mili-
tary personnel. They certainly %‘et out in the community. They may be
carriers out in the community. They may not be ill individuals, There
is always that component.

There is the need to know, the local health, or State health agency
needs to know what is going on within their boundaries. T hope the
pattern will be developed for recombinant DNA research by the com-
mittee to keep the community informed of what is going on.

What is going to take place within the boundaries is an important
way to deal with this kind of research.

[The prepared statements of Dr. Weitzman and Dr. Joseph
follows:]
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I am pleased to be given the opportunity to testify today on a very important
subject involving biological warfare research in this country. I have carefully
studied the two-volume, unclassified Army report dated February 24, 1977 entitled,
"U.S. Army Activity in the U.S. Biological Warfare Programs". I will use this as
my main source to comment on the history, mature and extent of production and
testing of biological simulants and pathogens.

Before starting, I would like to present my credentials in this field. I
received my M.D. degree from New York University Medical School in 1969. After
three years of clinical training at Montefiore Hospital and Medical Center in
the Broux, New York, I became a Diplomate of the American Board of Internal
Medicine. Following two additional years of clinical and laboratory experience,
I was certified by the American Board of Medicine in the subspecialty of
Infectioue Disease. 'In 1975 I was appointed to the Department of Microbiology
as an Assistant Professor. I am the principal investigator on a grant from the
National Science Foundation to study problems in immunology, the course director
for the Microbiology course at the Stony Brook Medical School, and Infectious
Disease Consultant at the Northport V.A. Hospital in Long Island. In additiom,
I have published a number of articles in both the scientific and infectious dis-
ease journals.

Reviewing the Army report leads to a consideration of two points. The first
raises questions about the morality and safety of several large-scale tests that
the Army conducted on civilian populations without informed comnsent. The second
point involves an exanmination of the military and political limitations and
problens inherent in pursuing biological warfare research. Finally, I would like
to make several proposals which hopefully would prevent any past difficulties
from recurring.

b
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The most disturbing aspects of the Army's biclogical warfare program,
1950-1969, concerns the cpen-air tests conducted on a number of U.S. cities
between 1950 and 1966, In particular, the San Francisco test has received
a lot of attention in the press since it first appeared in the Long Island
newspaper;, NEWSDAY on November 21, 1976. In addition, the Army report spends
11 pages defending this test (IL-E-1 to II-E-5, and F-1 to I-F-2). (Note:
all numbers. in parenthesis refer to pages in the 2/24/77 Army rteport). Since
the San Francisco open—air test seems to be the center of some controversy,

I would like to- discuss it in some detail and use it as a model for examining
a number of problems inherent in doing biological warfare research.

In brief, the test conducted in 1950 involved exposing the city of San
Francisco to an aerssolized live bacteria called Serratia marcescens. The
Army's rationale for carrying out this large-scale, open air test was to in-
crease our knowledge "related to the vulnerability of the U.S. and/or its
personnel to biological warfare attacks both covert and overt" (E-7). The B
live bacteria Serratia marcescens was considered a biological simulent
"defined as living micro-organisms, not normally capable of causing infection. "
(E-6). There are three main objections to be raised at this point:

1) Our understanding of a biological simulant, that is, a live, bacteria
that does not produce disease, is based om our past experiences with that agent
under certain definite conditions. If these conditions change, the bacteria
can cause disease. There are at least two components to these conditions:

Ope is the number of bacteria and the second is the state of health of the people
exposed. Early studies revealed that exposure of a healthy person to a low
number of Serratia marcescens (1000-10,000 bacteria) mever led to infections.
What was not known was whether exposure to large numbers of Serratia marcescens
(10-100 million bacteria) could cause infectlon; nor what the response of a

sick person would be to Serrqtia. Since these tests were carried out it has

been learned that an increase in the number of Serratia marcescens can cause
disease in a healthy person and that Serratia marcescens can cause serious dis-—
ease in sick people (see pages F-3, II-E-3, F-4). In fact, most major hospitals
today have recurring problems with Serratia marcescens infections in hospitalized
sick patients, While it is true that in 1950 the scientific and medical pro-
fessions were unaware of these facts, the main point to learn is that experience
gained in controlled, experimental laboratory situations cannot be assumed to be
applicable to large-scale tests on big citdies. Aerosolization might lead to dis-
persion of organisms but the pessibility cannot be ruled out that peculiar wind
conditions or ventilation systems in buildings might conceantrate organisms, ex—
posing people to high doses of bacteria. In any event, these factors are beyond
control. In addition, unlike the individual volunteers used in laboratory experi-
ments, the population of a city is quite heterogeneous. Infants, elderly persons,
people with cancer, people with chronic lung disease, etc., are all found on the
streets in a large city and their abiliry to fight off infection by Serratia
rarcescens is difficult to estimate. In summary, too many uncontrolled variables
are present to comsider vulnerability testing safe, of large civilian populations
with a biclogical simulant.
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2) A major objection which has to be made of the open-air experiments,
such as the one in San Francisco or in the New York City subways, is that they
were carried out on people without informal consent. This action stands in
dramatic contrast to other examples in which the Army used admirable and exemp-—
lary procedures in dealing with volunteers in Operation Whitecoat (Annex K).

In addition, the Army took exceptional care in instituting safety procedures
for personnel working om projects. for insuring against accidents during trans-
portation, and for decontamination of facilities during demilitarization. A&
real contradiction can be seen here between the Ammy's concern for individual
human life and the ethical problems of human experimentation in many situations,
and yet the disregard for many of these same values in the vulnerability tests.

3) A question that is never really dealt with in any convincing detail
in the Army report is the necessity for using actual cities for the open-air
tests. It is unclear to me what additional information is gained by releasing
bacteria in the New York City subways that cannot be gathered for example, by a
similar experiment done in tunnels in a deserted mine. Similarly, aerosolization
patterns could just as well have been analysed using an unpopulated area. If
reasons existed to do the testing in actual cities, nowhere are these reasons
explained. The only unique information that can be concluded from these tests
is that these cities are in fact vulnerable to biological warfare attack. This
vulnerability is so obvious that it leads to a consideration of the major point
I would like to make.

Since the offensive biological warfare research program was dismantled in
1969, there would seem to be little purpose in spending time analysing actions
taken over 20 years ago. Still, some degree of biological warfara research con-
ticues in the Department of Defense with a budget in 1975-76 of close to
$18,000,000 (Congressional Record-Senate; April 6, 1977, $5701). While this
research emphasizes "defensive research', the distinction between "offensive"
and "defensive" is often no more than a semantic one. This was realized as early
as 1946: "It should be emphasized that while the main objective in all these
endeavors was to develop methods for defending ourselves against possible enemy
use of biological warfare agents, it was necessary to investigate offensive
possibilities in order to learn what measures could be used for defense....
Accordingly, the problems of offense and defense were closely interlinked in all
the investigations conducted" (A-5). That biological warfare research continues
in this and probably other countries is disturbing. This problem was noted also
in 1946: "It is important to note that, unlike the development of the atomic
bomb and other secret weapons during the war, the development of agents for bio-
logical warfare is possible in many countries, large and small, without vast
expenditures of money or the construction of huge production facilities. It is
clear that the development of biological warfare could very well proceed in many
countries, perhaps under the guise of legitimate medical or bacteriological
resaarch." (A-8). 1In addition, I would like to quote here from a Carnegie
Endowment report written in 1971 by Stewart Blumenfeld and Matthew Meselson.
Although they were discussing chemical warfare, I would propose that the exact
sare arguments can be made for bioclogical warfare.
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"U.S. Interest in Preventing the Proliferation of CB Weapons.

In the context of both tactical and strategic war, it is very much in U.S.
interest to preserve and strengthen the restraints that gmvau: 5hem;{.cal war-
fare and the proliferation of chemical weapous. Today, "limited" wars are
fought with conventional weapons which individually have limited area effect.
Although such wars can be exceadingly destructive, thay bacome 30 only when
great quantities of weapons are used. The wealth of the United States allows
it to expend enormous quantities of conventional munitions in tactical combat.
Very few countries even approach this capability. However, the proliferation
of lethal chemical weapons would greatly enhance the destructive and disruptive
capability of smaller and less wealthy nations. This is because these weapmt:‘s
have the potential of large area coverage at relatively low cost, Many of the
types of nunitions used in limited war could be filled with lethal chamicali.
In that case, the "kill area" of light weight nunitions such as mortar shells
and rockets would be increased by a large factor. Even though troops can be
provided with protective masks and suits, such weapons would be devastal:ini to
military units caught off guard and to the civilian population. In many situ-
ations lethal chemical weapons would favor guerrilla forces. Such forces
generally have no shortage of targets. They know the locations of military
installations such as base camps and support facilities. Their problem is their
great inferiority in fire power. For anti-guerrilla forces, the revers-I:s ik
vsually true, thelr main tactical problem being location of the enemy. this
situation, any major enhancement of the area coverage of light weight wnpot;-s
disproportionately favors less sophisticated forces operating in smaller units
and capable of dispersing or mingling with the civilian population. HDIB:VS!,
the proliferation of lethal chemical weapons would create greatly expandeﬁ .
opportunities for terror attacks om urban ceanters by small groups of men firing
chemical rockets or mortars from the outskirts, Thus, the proliferation of
chemical weapons would seriously reduce the military advantage that great weal;h
confers, while at the same time threatening a major increase in the violence o
war and its toll among civilians.

At the strategic level, the hazard of proliferation of lethal gas weapons
is also serious. Countries not possessing nuclear weapons night well be
tempted to acquire a population-killing capability based on nerve gas. Under
suitably chosen meteorological conditions, a small bomber force could d.eliv:;-
enough narve agent to kill a large proportion of persons in a major city. 3 -
though it is unlikely that a poor mation could successfully deliver chemicals
over a wide area of a country with modern air defenses, a surprise attack on
one or a few coastal cities would be difficult to defend against.

he use of
Further, it should be noted that analysis and planning for t

chemical uu;mnn is likely to stimulate interest in the strategic possibilities
of biological weapons and that the economics of anti-personnel and anti-crop
biological weapons for threat or deterrence may seem particularly attractive
to less wealthy nations.
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To summarize, the proliferation of lethal chemical weapons would risk a
major increase in the level of death and devastation in wars of all kinds. Pro-
liferation would provide forces less wealthy and sophisticated than the United
States with greatly enhanced capability for threat, harassment, and destruction.
The acquisition of chemical weapons would stimulate interest in biological
weapons, for the barriars against both are.intertwined. The overriding eohjectiva
of the United States in this area of policy should be to prevent the prolifer-
ation of chemical and biclogical weapons and to strengthen the barriers against
their use." (The Control of Chemical and Biological Weapons, Carnegie Endoument
for International Peace, New York/1971, pp. 85-87).

In summary, I have tried to establish the following points:

1) Testing in offensive or defensive biological warfare research, and, in
particularly large-scale, open-air testing, is unpredictable and thus.
potentially dangerous. Unique conditions develop which are distinct
from the usual laboratory or hospital experience.

2) The Army acted irresponsibly in carrying out the vulnerability open-air
tests on large urban populations in the 1950's and 1960's. They ignored
the ethical problem of informed consent atnd the potential health problem
discussed in objection #1 on page 2 of this testimony.

3) The continuation of biological warfare research is not in the military
interest of the United States since once the techniques are developed,
biological warfare can be used by small countries, terrorist groups and
individuals. The proliferation of biological warfare weaponry and tech-
niques can only erode military advantages that the United States mow has
since biological agents are cheap to produce and can be delivered by a
small force in a clandestine manner.

Based on these three points, I would make the following proposals:

1) 1f further biological warfare research is to be considered mecessary because
of the development of biological warfare techniques by foreign powers, then
the work should be more strictly regulated by groups outside the Department
of Defense than has been done in the past. These might include the Depart-—
ment of Health, Education and Welfare, Congressional Committees, and/or
independent scientists. At a time when Federal guidelines are being
established for regulating recombinant DNA research conducted in universities
and industries, the same principle of providing outside checks and balances

for Department of Defense blological warfare research would seem to be
spprc‘lpriate.

?) Finally, and most importantly, the United States should intensify efforts
to ban biological warfare research internationally and consider integrating
such a policy into its strategic arms limitation treaty negotiations.
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LABORATORIES ADMINISTRATION

STATEMENT ON THE USE OF THE SIMULANT SERRATIA MARCESCENS
IN AEROSOL STUDIES OF HUMAN POPULATION CENTERS

My name is J. Mehsen Joseph, Ph.D., and I am Director of the
Laboratories Administration, Maryland State Department of Health and
Mental Hygiene, and Assistant Professor of Microbiology, University
of Maryland, Baltimore, Maryland. .

Because of the public concern over the conduct of experiments
by the Army in which the bacterium Serratia marcescens was used as
an aerosol over the city of San Francisco in the early 1950's, I wish
to describe the early history of this bacterium, to discuss its poten-
tial for causing disease in man, and to comment on the health hazard

.
associated with the study.

Serratia marcescens has had a long and remarkable history with
classical accounts by historians of the appearance of "miraculous
blood” appeari-.ng on bread dating back to the siege of 'I‘yre in Lebanon
in 332 B.C. 'This remarkable manifestation struck fear in the hearts
of the superstitious and credulous people of the Middle Ages.
However, early in the 19th Century the phenomenon was examined in a
scientific matter and the causative agent identified and characterized.
Doctor Bartolomeéo Bizio, a young pharmacist, was the first to observe
reddened polenta (corn meal mush), and by a series of lengthy and
ingenious experiments, he concluded that the red mucilaginous

substance was the result of activity of masses of very small bodies.
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Numerous studies of red pigmentation of foods, particularly
bread and starchy foods, were recorded in the history of this bac-
terium beginning in 332 B.C. and continuing through the 19th Century.
However, during that period, reports of clinical illness among
those who consumed these foods were-extremely rare occurrences.

Thus, the bacterium was considered to have little or no pathogenic
potential for man.

Since its discovery in 1823 by Bizio, Serratia marcescens
has been recognized as a biological entity and during its early
history was considered to be a saprophyte which was relatively
avirulent. The organism is widely distributed in nature and is
found naturally in water, soil and as a contaminant of food.

As standard bacteriological techniques were developed to distinguish
among the microorganisms closely related to Serratia marcescens,
investigators began to recognize non-pigmented strains of the latter.
In 1959 the Center for Disease Control, USPHS, in Atlanta reported
on a study in which 75 per cent of over 200 strains examined failed
to produce pigment. Failure to recognize this fact probably
accounted for the infrequent reports of recovery of this organism
from infections in man. As a result of this finding, recognition

of non-pigmented varieties of 5. marcescens, combined with the exten-
sive use of broad spectrum antibiotics among hospitalized patients,
probably accounts for the increased frequency with which hospital-

acquired infections by this organism are now being recognized.

1
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In 1967 at the Boston City Hospital an increased incidence of
isolations of Serratia marcescens was noted. In 1970 a study
of the occurrence of Serratia infections at the same hospital
revealed that non-pigmented strains of this bacterium were more
common than the pigmented variety, and that many clinical
bacteriology laboratories were unable to correctly identify
these non-pigmented forms.

Since 1913 when the first case of Serratia infection in
man was described, isolated reports have stressed the potential
pathogenicity of this organism for man. In 1962 the Cemmunicable
Disease Center pointed out the nosocomial nature’of most Serratia
marcescens infections. Several hospital outbreaks involving
urinary tract infections and respirat':ory tract infections and
two epidemics in nurseries for newbornm infants have been described.
Infections also have been noted to occur at the s.i.te‘ of indwelling
urinary and intravenous catheters and after lumbar punctures
or peritoneal dialysis. Previous antibiotic therapy and underlying
chronic debilitating disease may also predispose to serious Serratia
infection. Urinary tract infection has been the most frequent
site of Serratia infections but the epidemiology of such hospital
outbreaks is still unclear and any attempts to determine the source
of the organism has been unrevealing. However, most patients had
indwelling catheterization and urinary tract abnormality. Also,
Serratia marcescens is isolated frequently from the respiratory tract

but these isolations are infrequently of clinical significance.
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Hospital outbreaks of respiratory infection are usually associated
with Serratia contaminatibn of respiratory equipment. Associated
clinical illness was either pneumonia, empyema, or lung abscess.

Prior to 1960 Serratia marcescens was considered a common
garden variety micrcorganism which was so benign that it was not
capable of producing clinical illness in man in its own right.
Because of its apparent nonpathogenic potential and its character-
istic red pigmentation and ease of isolation, Serratia marcescens
was commonly used as a tracer bacterium in numerous studies.
It was intentionally spread in hospitals to study bacterial drifting
and settling as an aid to understanding the spread of hospital
cross-infections. Classical experiments in epidem19109y were
routinely conducted to demonstrate to students the basic principle
of establishing the index case of infection by a mié?oorganism.
Aerosolization of the test organism was used in courses in Micro-
biology to demonstrate bacteriological air sampling techniques.
The organism was intentionally painted on the gums of patients to
demonstrate its passage from the oral cavity to the blood stream
following dental manipulation and/or extraction. This organism
has been used alsc by high school students in science fair projects
without regard to its potential pathogenicity.

Of particular significance is the occurrence in 1958 of
a condition referred to as "Red Diaper Syndrome™ in a child born

at the University of Wisconsin Hospital. The child was cultured
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and found to have an overwhelming growth of the red pigmented
Serratia-marcescens in the intestinal tract. Exhaustive studies
of the child's family failed to reveal carriers of the organism.

Epidemiological sleuthing uncovered the fact that the organism

was being used at that time in a study of aerosol techniques
in a biochemistry laboratory within the hospital and in an adjoin=-
ing building where genetic studies were being conducted. Aerosol
spread from these sources could have accounted for the colonization
of the intestinal tract of the infant soon after birth. Apparently
the organism established itself in the child's intestine and
replaced the normal flora, but the child continued in excellent
health and required almost one year of treatment to eliminate this
bacterium.

An experiment conducted in 1960 in a Londen héspital also
aroused a great deal of concern over the use of 5. marcescens as
a tracer microorganism. In attempting to prove an hypothesis that
Staphylococcus aureus (a bacterium associated with hospital-acquired
infection) was spread from floor-to-floor up the elevator shaft
by movement of elevator, the tracer organism Serratia marcescens
was aerosclized near the elevator door on the lower floor of the
hospital and air sampling was done on the upper floors. In time,
5. marcescens was detected in the area around the elevator shaft

on each floor. What was not expected was the occurrence of several




cases of S. marcescens necrotizing pneumonia among hospitalized
patients presumably by aerosol transmission. Soon thereafter
the use of S. marcescens as an indicator organism ceased in many
countires, including the United States.

Even though Serratia marcescens is often regarded as a
nonpathogen, or of low virulence for healthy individuals, it is
found occasionally in conditions where host resistance is diminished
(postoperative patients, burn cases, diabetics, cancer patients,
steroid therapy), or in conditions predisposing to bacterial
infection (frequent catheterization, malformation or obstruction
of the urinary tract). Prolonged antibiotic therapy seems to
favor the emergence of highly antibiotic resistant strains of
S. marcescens. Generally the bacterium is considered an “oppor=-
tunist"_. It is difficult to assess how much bacteri:al invasion
has contributed to the underlying disease in many cases. Its
presence in clinical materials is more frequent than generally
suspected because of our failure to properly identify the
bacterium due to the false belief that it is an obligate pigment
former. Pigmentation is demonstrable in only about 20-30 per
cent of the strains isolated from patients.

It should be reemphasized that infections with S. marcescens
occur mainly if hospitalized individuals with some underlying disease.

The mode of transmission has not been sufficiently elucidated

_ but contaminated hands and instruments, as well as droplet
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aerosols, have been incriminated. It probably spreads like

other hospital-acquired bacteria. Infection may or may not

cause clinical disease, and a fatal outcome is very rare.

At the time the simulated testing was done in San
Francisco by the Army, Serratia marcescens was considered an
innocuous saprophytic water organism which was nonpathogenic
to man or animals, but was occasionally recovered from com-
primised hospitalized patients. Since 1960, however, infections
due to this organism have been reported with increasing frequency
in association with urinary tract infections, pneumonia, empyema,
lung abscess, wound infection, meningitis, septicem.;;a and
endocarditis. The ability of S. marcescens to cause infection
was once thought to be limited to patients with chronic debilitating
disorders, but it is now clear that there are many predisposing
factors such as broad spectrum antibiotic therapy, diabetes, indwelling
catheters, mechanical ventilation therapy and corticostefoid therapy.
This knowledge reemphasizes the hazard in using S. marcescens as a
tracer organism in experimental studies of aerosols and related
experiments involving humans.

No longer can we consider the disease potential of an organism
simply a property in its own right, nor as an interaction of a parasite
with a healthy host, but as a consequence of interaction with a

comprimised individual. Secondary invasion must also be viewed with
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Senator Scirwerker. All right. I want to thank the panel again for
- W = taking time to be with us today. I know you all have very busy sched-
ules. We may well be coming back to you on an individual basis as we
progress on developing some legislative proposals in this area, to con-
sult with you and get your opinions on specific approaches.

The Senate Health Subcommittee will stand in adjournment until
the same concern as regards primary infections because the con- tomorrow morning, when we will begin a series of hearings on hospital
cost containment.

[Whereupon, at 11:20 a.m., the subcommittee adjourned.]

O

sequences are equally hazardous and the former often résult

in prolonged hospitalization. Since it was known that a clear

danger of S. marcescens infection existed for hospitalized and

debilitated individuals, it is inconceivable and unconscionable

that the organism would have been spread as an aerosol over

unsuspecting masses of people, some of whom would have beenat

high risk. 'Whether or not the illnesses in which S. marcescens

was isolated from hospitalized patients in the San Francisco '
area immediately following the testing in the early 1950's is

impossible to establish with certainty because of the natural

occurrence of this agent in the hospital environment and its
wide distribution in nature.

‘Simulated environmental conditions, as well aé simulated
microorganisms, could have been employed and would have provided
adequate information as to the airborme spread, drift, survival
and consequent infection. Mass environmental exposure on the scale
conducted by the Army was apparently unnecessary on its scientific
merit and constituted an unjustifiable health hazard for a particular
segment of the population. To ratinnalize the validity for the study
would be sheer folly.

Respectfully submitted, 3
L )7_/1;']-;;«4/;\'

Jé’%éhsen,doseph, Ph.D. |
May 20, 1977
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